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CHAPTER I 
INTRODUCTION 
This study was undertaken to investigate the growing 
scarcity of pulpwood in the United States and to consider the 
possible use of substitute materials to alleviate the situa -
tion. 
In this connection, it should be pointed out that 
re ferenc e to substitutes is not made on the basis of complete 
substitution of other possible materials for wood pulp but 
rather that they be used to reduce the proportions of soft-
wood pulps now being used in order to obtain a more favorable 
balance in our forests between softwood growth and softwood 
drain . (l) It is in this area that greatest cause for con -
cern appears to lie . 
In this study emphasis has been placed on the grow-
ing scarcity of pulpwood for paper because the other industries 
dravving on pulpwood as a source of raw materials consume only 
four per cent of the tota l . Mention will be made of these 
other industries in estin1ating future requirements of pulpwood, 
but only incidentally. 
1. Timber 11 drain 11 measures the total impact on the forest of 
cutting for commodity use (including waste and breakage in 
logging ) and losses fr om fire, wind, ice, epidemi6s of' i n -
sects or disease, and other destructive agents. 
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A. The Forest Situation at Present 
The amount of annual timber growth depends upon the 
volume and character of the forest growing stock that "t'J'e have . 
Since t hi s is true, it is a mistake t o think of the forests of 
the Uni ted States as a stock of a commodity a1'1ai t ing utiliza-
tion . However, in order t o obtain a better understandi ng of 
the present situation, it is desirabl e to examine several 
factors. 
1. The Land Available f or Fores ts (l) 
As the early settlers began to move westward, it must 
have seemed to them tha t this ent i re continent was nothing but 
a vast expanse of f orests. To them it was never a question of 
the land available for f ore sts, but one of wrest i ng the l and 
fr om thE~ fore sts . There was pl enty of land f or trees --- a nd 
plenty of trees on the land. Today t hi s condi tion i s no longer 
true, for although the l and available for forests is adequate, 
the current timber resources are no t . 
Some 624 million acres~ or approxi mately one - third 
of the tota l l and area of the United State s, is pri marily use -
fu l as fores t l and. Of thi s tota l acreage, about 461 million 
acr es are availabl e for commerc i a l use . (The difference is 
1 . United States Department of Agriculture, 11 Gagi ng the 
Timber Resources of t he United States, " Forest Service, 
19 1+ 6 . 
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composed of mountain tops, parks, chaparra l, and desert fringe 
a nd called noncommercial l and . ) Tlle commercial l and a r e a i s 
more than enough to support the annual growth of 20 billion 
cubic f eet believed necessary to supply the fu ture needs of 
a prosper ous nation . Therefore, it i s not the l and area avail -
a bl e tha t should cause concern but rather the manner in which 
the l and i s managed . 
a . Distribution of Forest Areas 
Since the l and available fo r fore s ts i s suf f i cient , 
it is of interes t to note its distribution . About t hree - quar -
ters of the commercial for es t l ands in the United States lies 
i n the North and South, 1'lhile the Northwest and California to -
gether have les s than one - seventh . (l) This is particularly 
signif i cant because the Northwest now supplies approx imate l y 
one - third of t he nat ion ' s timber requirements . (2) It is a l so 
of i nteres t to note tha t over 20 per cent of th e total domestic 
pulpwood used is cut in the Northwest . The long-run effect of 
this annual drain from such a small land area is quite obvious 
unless good forest management becomes the rul e rather t h an the 
exception . To date only 28 .3 (3) per cent of the privately 
1 . Ibid . , pp . 7 and 15 . 
2 . Ibid . J p . 2. 
3 . U.S . Department of Agriculture , "The Management Status of 
Forest Lands in the United States, 11 Forest Service, 1946 . 
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owned commercial forest land in the entire West(l) is consid -
ered to be under good management, and the only reason the West 
is able to attain such a rating is because the fire protection 
rating included in good management ratings is particularly high 
in this part of the country . 
Chart l shows the .distribution of forest areas in the 
United States . 
This chart shows in a striking manner the relatively 
small area of our country that supplies about one -third of the 
total timber requirement . 
b . The Present Timber Stand Is Inadequate 
At the present time, the forests of the United States 
a re growing a t t he annual rate of approximately 13 . 4 billion 
cubic feet of all timber . Since the Forest Service has e s ti-
mated that the annual growth should be increased to about 20 
billion cubic feet, it is apparent that present growth amounts 
to only two - thirds of the amount suggested as necessary. The 
great disparity between present growth and suggested growth 
1 . Available figures f or management status refer to the West 
as a whole, which includes the North Rocky JVIountain and 
South Rocl{y l\1ountain regions as well as the Northwest and 
California. If separate figures were available the per -
centage would undoubtedly be considerably l ess because the 
mountain regions contain large areas of publicly owned 
land most of which is under good management . 
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Char\ 1.--Dlstribution ot Forest Area• 
®QJD 
I~J COI"lMfRCIAL 
0 JIO If -CO"""E"UA&. 
' ... ..,. 1:-
Source: "Ga&in& the Timber Resource ot the United States," 
U. s. Department ot A&r1culture, Forest 5erv1ce,1?46. 
would appear to indicate that the present stand is inadequate , 
and such, indeed , is the case. The growing stock needed to 
sustain future growth goals of 20 billion cubic feet has been 
estimated to be 594 billion cubic feet. A comparison of this 
f i gure with the 470 billion cubic fee t of standing timber in 
the Uni t ed States (as of 1945), discloses that the present 
stand is inadequate. (l) 
2. Total Timber Used in 1944 ( 2) 
1944 figures on growth and drain of timber are used 
in this study in many places because they represent the latest 
comprehensive study made by the United States Forest Service. 
By using t hese figures, it is possible to present data pertain-
ing to the various forest industries on a comparative basis, 
and a comparative analysis is of much more significance because 
it indicates the changing r e l ationships between these industries. 
By examining changing relationships between these industries, 
it is possible to present figures that reveal the development 
of competition between them and the consequences of such com-
petition . 
In 1944, 12 billion cubic fee t of all timber was cut 
l. Ibid.~ pp . 7 a nd 15 . 
2. Ibid. , p. l. 
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from the forests . Of this total, 50 billion board feet (1) 
came f rom trees of sa1<1]'-timber size. The significant point 
here is that over 10 per cent of all timber cut was in the 
form of pulpwood, and of the total pulpwood, 70 per cent is 
estimated to have come from trees of saw-timber size. In 
actual f igures, the pulpwood cut represented a drain on saw-
timber of over 4. 8 billion board feet, or about 10 per cent 
of the saw-timber cut. 
The largest single item was, of course, lumber which 
represented aprroximately 55 per cent of the total and 70 per 
cent of the saw-timber cut . 
Surprisingly, the second largest item was fuel 
't'rood, but less than half of it constitutes a direct drain on 
the forest because, in this case, tops, limbs, and other waste, 
such as dead trees are used . 
The third l argest item was pulpwood and currently 
more than 95 per cent is a direct drain on f orest growing stock. 
The remaining 16 per cent was used for miscellaneous 
products . 
1. All Forest Service data refer to 11 all timber 11 in term of 
cubic feet and saw-timber in terms of board feet. The 50 
billion board feet referred to should be compared with the 
4. 8 billion board feet mentioned above and not the 12 
billion cubic fee t on the previous page. 
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Table 1 shows the 1941~ timber -cut~ in terms of these 
four major components . 
Table 1.--Timber Cut i n 1944 
United States 
Lumber 
Fuel wo od 
Pulpwood 
Other products 
Total 
·Al l Timber~ 
bi llion 
cu . ft . 
6.7 
2.2 
1 . 3 
2 . 0 
12 . 2 
Saw Timber~ 
billion 
bd . ft . 
31~. 4 
3 . 9 
4.8 
6 . 6 
lf Includes waste and breakage in loggi ng . 
Source: U. S . Department of Agriculture~ 
nGagingthe Timber Resource of the 
United States~" Forest Service~ 
1946 . 
3. Development of Shortages for Qual ity Wood 
Considering the United States as the economic unit 
under discussion J there is no shortage of timber suitable for 
use as fuel wood, mine timbers, and fence posts ; but for prod-
ucts, such as lumber, veneer, and sofbmod pul p, the estimates 
of potential timber requirements (l) are believed to be well 
above t he prospective level of consumption .( 2 ) In other words, 
a constantly diminishing supply of the quality wood used by 
these industries will probably force the price to such a leve l 
1. See Chapter IV. 
2 . U.S. Department of Agriculture, "Potential Requirements f or 
Timber Products in the United States, 11 Forest Service, 1946 . 
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that substitute ma terials will become more economical. There-
fore~ consumption some years hence may actually be l es s than 
potential requirements. 
The effect of shortages on such industries is clear-
ly indicated in United States Forest Service reports. For 
example : 
In the Northwest, the young and rapidly 
expanding Douglas-fir plywood industry 
faces major readjustment almost before 
it has hit its f ull stride . 
Across the Nation~ in the Middle Atlantic 
and New England regions~ high-grade hard-
wood veneer logs are a lso scarce, and in 
the Lake States there is only a 6- to-8-
year supply of the first-class birch tim-
ber so much in demand for veneer during 
the war . 
The most striking situation exists in the 
Douglas-f ir region of t he Pacific Northwest~ 
which is at present the country 's leading 
lumber- producing region .... . Plant capacity~ 
far exceeded the volume of cut that could be 
permanently sustained . Consequently~ as the 
original timber holdings of the operating 
companies have pla;y-ed out~ new opportunities 
to acqui:J;'e stumpage have become increasingl y 
s carce . \l) 
As shortages develop in the more favored species 
smaller and smaller tre~s must be used by the lumber industry 
1 . U. S . Department of Agriculture, "Gaging the Timber Re -
sources of the United States~ll Forest Service~ 1946 . 
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to sat isfy demand. This trend, there f ore , brings it more and 
more into direct competition with the pulp and paper i ndustry . 
Taking the United Sta te s as a vJ'hole, the pul p and 
paper industry is in no particular danger of being deprived of 
its suppl y, f or wood wi l l undoubtedly a l ways be available to 
it at ~.pric e . In other words , if the pulp and paper indu s try 
wil l pay more for wood than other users, the raw mat eri a l will 
be made available to it . However, this does not necessarily 
imply a healthy situati on f or the industry because i t is obvi -
ous that as competition for rm~r material grov,rs keener , pri ces 
must inevitabl y rise ; and for those companies located i n areas 
where t he supply i s inadequate, the higher transportation 
charge s, brought about by l onger distances , may eventual ly be -
come prohibitive . As prices advance ( and they have advanced 
considerably as wi ll be shown later), substitutes, of course, 
become increasingly attractive . 
B. The Use of Wood Substitutes 
Sound forest management is esse ntia l i f a more favor-
ab l e balance between gr owt h and drain in the sof t wood f orests 
i s to be realized . But a ma nagement program requires years to 
produce results beca use it invorves such thi ngs as s elective 
cutting and reforestation. However, the use of substitute ma-
terials, such as the various types of small gr ain straw, woul d 
16 
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do much to hasten t he restoration of balance that i s needed . 
There is at hand a vast reservoir of this material that is 
now going to ~tvaste and which could be used to advantage in 
place of softwood sulphite pulp . 
Table 2 shm·w t he potential s t r aw· supply available in 
this country . Attention is directed particularly to the 
f i gures for wheat straw since, of t he small grain straw avail-
ab l e, this straw has been f ound to be best suited for t he mak-
ing of fine papers . Industry i s fortunate that it r epre se nts 
such a large part of the small grain s traw produced in this 
country . As can readily be seen (next page), the ratio of 
whea t straw to total straw has increased s teadily throughout 
the years, and by 1947, it was 65 .7 per cent of the tota l . 
Fine quality papers are now being made in other coun -
trie s f rom all-straw pul p, but i n this country economic and 
specific quality considerations suggest its blending with wood 
pulp \'·Thich can be done s u.cc e ssfully . 
Hhy, then, has ther e been no l a r ge - scale comrnercial 
use of straw for pulp i n this country? Ac cording to reports 
i ssue d by the Northern Regional Research Laboratory, the rela -
tively high handling costs in collecting , baling, and storing 
strav.J' ; t he generally lower c ellulose content as compare d with 
·wood ; and the l a ck of a concerted research program to determine 
the suitability of such material for specialty papers have · 
been mainly responsible for the small amount being manufac-
tured. This situation, however, i s changing rapidly. 
Table 2.--Estimated United States Production 
of Small Grain Straw 
Straw 
vJheat 
Rye 
oats 
Barley 
Flax 
Rice 
Total 
(In Thousands of Tons) 
1935-39 
53,104 
3,930 
27,179 
8' 4!~7 
924 
1, 685 
95, 269 
1940-44 
65,013 
3,482 
31,552 
12,057 
3,012 
2,050 
117,166 
1945-
77,576 
2,096 
39,928 
9' 4!~6 
2,903 
2,303 
1946-
80, 713 
1, 652 
38,946 
9,384 
1,897 
2,441 
135,033 
1947-
95,544 
2,273 
31,615 
9,883 
3,340 
2,682 
145,337 
1. Tons of straw per 1000 bushels of grain : wheat, 70 ; rye, 
87 . 5; oats , 26; barley, 35.4; f lax, 84; rice, 35 . 8 . 
Source: Aronovsky, S . I., "The Manufacture of Straw Pulp, " 
Northern Regional Research Laboratory, reprinted 
from The Paper Industry and Paper \vorld for April 
and May, 1948 . 
In su~ary, it may be said the land area available 
f or f orests is adequate but the present stand of timber is 
inadequate, and the manner in which the present stand is be -
ing used will only serve to intensify the situation that is 
developing . Sound management of the forests is essential to 
the restoration of balance . Sound management involves refor-
estation, and this takes years to accomplish. The use of sub -
stitutes, however, should aid materially in speeding up a res -
toration of balance . 
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CHAPTER II 
THE FOREST AS A CONTINUING SOURCE OF RAW MATERIALS (l) 
A. The United States Forest Areas by Region 
Since government forestry statistics are usually 
compiled by region~ it is best to present the forestry re-
sources on this basis. Most reports divide the United States 
into 12 regions, but only four of them are of major impor-
tance . They are the Northeast, the South, the Lake States, 
and the Northwest. (The regional situation in each of these 
four major areas will be presented in detail in the following 
chapter.) 
First an over - all picture of the timber stand, the 
annual growth, the annual drain~ and the reforestation programs 
pertaining to each of the 12 regions should be obtained . This 
information shows the unbalanced situation in the forests, and 
how little has been done to correct it. If the for~sts are ~ 
serve as a continuing source of raw materials of all species, 
better forest management must be practiced'in t he future. Lyle 
F. Watts~ chief of the United States Forest Service, has thi s 
1. Taken from "Forests and National Prosperity, 11 Forest .Ser-
vice, U. S. Dept. of Agriculture, Pub. No . 668, 1948, "Gag-
ing the Timber Resource of the United States," Forest Ser-
vice~ 1946, and 11 Summary of Forest Plantings in the United 
States, 11 1947, Forest Service, 1948. 
19 
to say about our forests: 
Reports show that the Nation ' s saw-timber 
supply is declining and, of equal signi f i -
cance, its quality is deteriorating . Saw-
timber cut plus losses from natural causes 
exceeds annual growth by 50 per cent . Yet 
indications are that the intrinsic needs 
of the Nation for saw-timber products are 
considerablY great er than present cut . 
W1ether we are i n for a permanent timber 
shortage or whether we shal l have plenty of 
t i mber depends largely on what we do now. 
vle have enough forest land. The challenge 
is to grow the timber. (l) 
Table 3 sholiJS the cubic-foot vo l ume of sofh'loods 
and hardwoods on commercial forest land in the United States, 
by region . The total of 470 billion cubic feet represents 
the present stand or the reserve that is bei ng drawn upon 
constantly to suppl y current demand . This statement will be-
come c l earer when a comparison of annual growth and annual 
drain i.s made. 
Viewed on a regional basis, the unbalanced situation 
becomes ev i dent . New Engl and, as a whole, has about an equal 
amount of softwood and hardwood, yet i t imports a considerable 
amount of softwood .annually . (2 ) (One reason for this being 
that not al l types of softwood are used for pulp made by t he 
l. U.S. Department of Agriculture, 11 Forests and National Pros -
perity, n Forest Service, August, 1948, Foreword, p . 4 . 
2 . Scheye , Klaus G., 11 Analysis of the Pulpvmod Paper Industry 
and the Raw f,1ateria l Supply," Paper Trade Journal, Mar.ch 
16, 1950. 
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sulphite process.) Maine, incidentally, is the only northern 
state with more softwood than hardwood . The Middle At l antic 
Region has 82 per cent hardwood . The Lake States have 70 per 
cent hardwood. The Central Region and the Plains have approxi -
mately 93 per cent hardwood . Grouping the three southern re-
gions together, it should be noted that even here hardwoods 
are extremel y p lentiful, being 43 per cent of the total . In 
each of the western regions the reverse situation is true, f or 
each region is practically 100 per cent softwood. 
Adding all the regions together and dividing the 
United States into the three major areas of North, South, and 
West provides these resul ts: the North has 37 per cent of the 
forest land area but only 14 per cent of the timber, 75 per 
cent of which is hardwood; the South has 40 per cent of the 
forest land area with 21 per cent of the timber, 43 per cent 
of which is hardwood; the vlest has 23 per cent of the forest 
land area with 65 per cent of the timber, and nearly all of it 
is softwood. From this it can be seen that 77 per cent of the 
forest land contains only 35 per cent of our timber, and a 
major portion of that is hardwood . Oak predominates, being 
about one-third of the hardwoods, and to the writer ' s knowl -
edge only one company has discovered how to process it for 
pulp. 
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Table 3.--Cubic-Foot Volume of Softwoods 
and Hardwoods on Commercial Forest Land 
in the United States, by Region I/ 
(Million Cubic Feet) 
All Material 
Per-
Region Total cent · Softwood 
New England 24,626 5 . 24 11,318 
Middle At l antic 27,359 5 . 82 5,376 
Lake 23,200 4.94 7,000 
Central 20,992 4.4·7 1,479 
Plains 3,723 0 .79 269 
North 99,900 21.26 25,442 
South Atlantic 35,965 7.65 17 ,031 
Southeast 54,220 11.53 23,841 
West Gulf 40,689 8.66 17,460 
South 130, 874 27.84 58,332 
Pacific Northwest 
Douglas fir 117,222 24 . 94 115,499 
Pine 28,657 6 .10 "28,623 
Total 145,879 31.04 144,122 
California 1~4' 600 9 .49 44,600 
North Rocky 
Mountain 33,350 7.09 32,926 
South Rocky 
f\1ountain 15,442 3.28 14,575 
~vest 239,271 50.90 236,223 
All Re.;ions 1~70,045 100.00 319,997 
Hardwood 
13 ,308 
21,983 
16,200 
19,513 
3,454 
74,458 
18,934 
30,379 
23,229 
72,542 
1,723 
34 
1,757 
424 
867 
3,048 
150,048 
.Y Prep~red by Forest Service, u.s. Department of Agri -
culture. Status beginning of 1945 . 
Sotu'ce: Gagi ng the Timber Resource of the United 
Sta tes, u.s. Department of Agriculture, 
Fore s t Service, 1946 . 
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An important f actor contributing to the present 
condition of the northern f oresta was the destructive log -
ging practices carried on f or generations. (l) In mixed 
stands, the favored species were constantly sought ou t and 
cut , leaving the land entirely in the posse ssion of hard-
woods. 
Although the regional r eserve timber situation is 
clearly indicated in Table 3 , the tota l figures are decep-
tive , f or they suggest a highly f avorable balance , f or t he 
United States as a whole , which is not borne out in fact. 
Fi gures f or tota l softwood do not reveal the true position 
o f the pulpwood situation because all species are not used 
f or sulphite pulp. In the North, the favored species are 
spruce , balsam fir, and hemlock (the first two being pre ··· 
fe rred). In fact , these three species make up almost t_ree --
fourths of the pulpwood cut in t he North. In the West , 
Sitka spruce and western hemlock make up the major portion of 
the cut . (In the South , southern pine predominates.) 
Chart 2 provides the inf ormation necessary to under-
stand the situation in its true light . An analysis of this 
chart indicates that , of the 1,600 billion board feet of saw-
l. Such practices are still being carried on in most parts 
of the North . 
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Charta .--Saw-T1mDer Volume, by K1n4 ot Wood 
1p the Yn1ted Stat••• 1945 
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timber constituting the reserve, only 170 billion board feet 
are in the East. (Southern pine not included.) Of course, 
saw-timber does not include all timber, but sait;-timber fig-
ures are very significant, nevertheless, when it is recalled 
that about 70 per cent of the pulpwood cut is estimated to be 
from trees of saw-timber size. Comparative fi gures by species 
are not available for all-timber , but Forest Service data 
examined by the writer would seem to indicate that i f the 
above fi gure of 40 bil lion were increased 65 per cent, it 
should give a reasonably accurate figure for all-timber, which 
still is not particularly impressive. 
Thus far, however, only the present stand has been 
mentioned, I'Thich portrays the situation as of a given period 
of time. Of much greater significance is a knowledge of the 
trend, and for this it is necessary to turn to annual growth 
and annual drain . 
B. Comparison of Annual Growth and Drain by Region 
In the analysis made above, it was pointed out that 
a comparison of total figures alone was valueless. The same 
holds true in an analysis of annual growth and drain. The 
totals by themselves mean nothing because an entirely unfa-
vorable position could be completely obscured by a surplus of 
less desirable species. (In this instance this is actually 
the case.) 
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A comparison of growth and drain by major categories 
and by regions (se ~ Tables 4 and 5) provides ~onsiderable , 
though somewhat disquieting, information as to trend . For ex-
ample, all regions in the northern group show a favorable 
balance of growth over drain , but t he surplus is primarily or 
entirely in hardwood. In the Lake States, the ratio of drain 
to growth of softwood was almost 2:1 . The regions in the 
souther'n group showed an unfavorable balance. Here, however , 
the decrease was more than the difference in totals because 
the hardwoods increased. In the West, drain was much greater 
than growth, with the Northwest showing the heaviest loss. 
Table 6 shows the portion that pulpwood represents 
of total drain in each region. On a percentage basis, the 
Lake States and New England regions led the nation in wood 
used for pulp purposes, being 24 and 20 per cent of the total 
respectively. 
Table 7 indicates the wood used by commodities. (See 
? -~ 
page - ·- .) It is of int~rest to note that, for the United States 
as a whole , softwood drain was considerably greater than growth, 
the decreas e being about 20 per cent greater than growth . On 
a percentage basis, so f twood drain represented 60 per cent of 
total drain. By comparison, pulpwood drain was approximately 
11 P~r cent of total drain , but 90 per cent of it was softwood. 
Table 4 . --Current Annual Growth of 
All Timber on Commercial Forest Land 
in the United States, by Region v 
(Million Cubic Feet ) 
All Timber Growth 
Region Total Softwood Hardwood 
New England 897 419 478 
Middle Atlantic 1 _, 397 273 1' 12~-
Lake 812 178 634 
Central 1 ,440 95 1 , 345 
Plain s 120 11 109 
North 4,666 976 3 ,690 
South At l antic 1 , 761 1 , 007 754 
Southeast 2,714 1,480 1 , 23 4 
\rJes t Gul f 1:916 1 , 033 883 
South 6, 391 3 , 520 2 ,871 
Pa ci f i c Northwest 
Douglas Fir 1, 02 1~ 992 32 
Pine 21 9 219 
Total 1 , 243 1,211 32 
California 335 335 
North Rocky 
JVIounta in 540 537 3 
South Rocky 
rl!ountain 195 177 18 
\'lest 2 , 313 2 , 260 53 
Al l Regions 13 , 370 6 , 756 6 , 614 
~1 Prepar ed by Forest Service, U. S . Department of Agri-
culture . Sta t us begi nning of 1945 . 
Source: Gaging the Timber Re source of t h e Unit ed 
Sta t es , U. S . Depar tmen t of Agricultur e, 
Fores t Service , 1946 . 
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Table 5 . - - Annual Drain f rom All Timber 
on Comnercial Forest Lands in the 
United States, by Region I_;/ 
Region 
Ne1-v England 
Middle Atlantic 
Lake 
Central 
Plains 
North 
South At l antic 
Southeast 
1:Jest Gul f 
South 
Pacific No r thwest 
Douglas Fir 
Pine 
Total 
Ca lifornia 
North Rocky 
IVIountain 
South Rocky 
Mountain 
T:fest 
All Reg:Lons 
(Million Cubic Feet ) 
All Timber 
Total So ftwo ods 
761 
8 ~- 6 
7~-7 
1 ,201 
118 
3 ,673 
1, 596 
3,023 
l ' 8~-2 
6 , 461 
2 ,618 
489 
316 
104 
3 ,527 
13 ,661 
375 
180 
323 
~-9 
7 
9 3~-
1,063 
l J '7 89 
851 
2 , 145 
468 
2,613 
489 
310 
102 
8, 151 
Hardwoods 
386 
666 
4-21.~ 
1,152 
lll 
2 , 739 
533 
l' 231.~ 
991 
5 
5 
6 
2 
13 
3 ,510 
_!/ Prepared by Forest Service, Department of Agricu l ture . 
Commodity drain :L'or 1 9 ~-4 . 
Sourc e : Gaging the Timber Resources of the United 
States ~ U. S . Department of Agriculture . 
Forest Service , 1946 . 
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Tabl e 6 . - - Annual Dra i n o :L Pul pwood by Regions ]:/ · 
Regi on 
New ng land 
Middle Atlantic 
Lal<:e 
Centr a l 
Pl ains 
North 
Sout h Atlanti c 
Southeas t 
l'Je st Gulf' 
Sout h 
Nor t Rocky 
l·1ountain 
South Rocky 
r.-rountain 
Pacific Nor t hwes t 
Ca lif ornia 
l\fes t 
Uni t ed Stat e s 
(Mili ion Cubic Feet ) 
Tota l Drain 
761 
8~-6 
7~-7 
1 , 201 
118 
3,673 
1,596 
3 ,022 
1, 81.!· 2 
6, 460 
104 
2,618 
~-9 0 
3,528 
13 , 661 
Pul pwood 
154 
52 
179 
32 
417 
166 
257 
152 
575 
5 
309 
1 I }:_/ Ext racted f rom Fore s t Servi ce r eports . 1944 drain . 
Sourc 2 : Gagi ng t he Timber Re s our ce of the Uni ted 
State s , U. S . Depar tment of Agr icul ture , 
Forest Ser vice , 1946 . 
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Table 7 . - - Annual Drain from All Timber 
on Commercial Forest Lands of the United .States 
by Cutting f or Commodities and by Destructive Agents y 
TIMBER CUT FOR COMMODITIES 
(Mil lion Cubic Feet) 
All - Timber Drain 
It em So f t-woods HardvTOods Total 
Lumb er 4 ~ 778 1,933 6, 711 
Fuel wood 719 1,484 2,203 
Pulpvmod 1,163 143 1 , 306 
Hewed ti e s 153 210 363 
Fence posts 59 161 220 
Veneer logs 165 227 392 
Hine timbers 40 185 225 
Cooperage 4o 131~ l7 ~l 
Shingles 72 72 
Other 159 357 516 
Tota l 7' 31!-8 1~, 83~- 12,182 
TI~ffiER REMOVED BY DESTRUCTIVE AGENTS 
Fire 2 1~7 213 460 
Insects , disease , 
wind, e tc . 556 463 1,019 
Tota l 803 676 l' 11-79 
Aggregate 8 ,151 5,510 13 ,661 
Prepared by Forest Service , U. S . Department of Agri-
culture . Conunodi ty drain f'or l94l.J- . 
Sourc e : Gaging the Timber Resource of the United 
States , U. S . Department of Agriculture, 
Forest Service, 1946 . 
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C. Some Aspects of Ownership 
The ownership of corrrmercial forest land greatly 
complicates the problem of better f orest management_, f or 
much of the land is divided into small holdings owned by a 
large number of people. Of the total land owned by small 
owners ) approximately one-half is on farms, but t he average 
for each such woodlot is only 41 acres. In the-poorer farm-
ing areas , where the need for money is usually most pressing, 
smal l holdings have been so depleted they can no longer con -
tribute satistactorily on an annual basis. Actually, proper-
ties of less than 5 . 000 acres each, account f or more than 50 
per cent of the comrnercial fo r est land. Large ho ldings of 
50 , 000 acres and up account for only ll per cent of the forest 
land ; but about 8 per cent of this land belongs to lumber and 
pulp producers. 
From what has been said about the scope of holdings, 
it is evident that cutting-practices by these two groups have 
an important affect upon the forests as a continuing source of 
supply of all species. Unfortunately, present practice by 
these groups leaves much to be desired. Table 8 shows the 
cutting practices on commercial forest lands in the United 
States in 1945 . 
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Table 8 .--Cutting Practices on Cormnercial Forest Lands 
in the United States - 1945 
Private 
Small 
r!Jediun 
Large 
All private 
Public 
National Forest 
Other Federal 
State and Local 
All public 
All owners 
High order 
and good Fair 
Poor and 
destructive 
Per cent of cutting in 
- - - ownership class - - -
4 
8 
29 
8 
80 
lJ-3 
47 
67 
25 
31 
39 
28 
19 
32 
10 
19 
71 
61 
32 
6~-
l 
25 
43 
14 
23 25 52 
Source: 11 Gaging the Timber Resource of the United 
States J 11 U.S. Dept . of Agricul t ure, Forest 
Service, 1946. 
With reference to Table 8, it should be point~out 
that the relatively good showing of private owners in the large 
class is due almost entirely to good management in the South. 
Division of large owners into sections reveals that less than 
one-tenth of the cutting in the North and West is of a high 
order , ·while in the South this type of cutting runs to well 
over 50 per cent. To this extent the average figure of 29 per 
cent is misleading . 
V!hat conclusions can be drawn from such data ? In 
the area v-rhere it is possible to profit most from good cutting 
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pr actices, the leas t progr e ss in the direction of sound man -
agement ha s been made, for within the ownership group that 
controls more than one - half of the comrnerc ial f orest l a nd , 
only 4 per cent of t he cutting is of a high order and 71 per 
cent is poor or destructive . But what is the signi f icance 
of the t erm 11 destructive cutting 1'? Its signi fi cance becomes 
c lear upon definition of t he t e r m. nDe s t ructi ve cu tting 
leaves the l and without timber ·va lue s and without means f or 
natura l reproducti on . 11 (l ) 
D. Reforestation 
For the most part, sound management of t he forest 
r esources of t he Uni ted States centers around the establish-
ment of be tter cutting pra ctices , f or it is the activities of 
the mil lions of private owners that wil l have the most t e lling 
affect on future supply . Good cutting practice, among other 
things , involves selective cutting , which leaves healthy grov.T ·· 
ing stock for the future . Suff icient growing stock on all or 
most of the ~- 61 million a cres of commercial f orest land i s i m-
portant . But much of this land i s at present·beyond the pale 
of good cutting pr ac tices and needs to be assisted by f orest 
plantings to restore it to a product ive basi s . 
1 . U. S . Dept. of Agriculture, nThe Management Status of Forest 
Lands in the United Sta1ces , 11 Forest Service, 191.~6 . 
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l . The Land Available for Reforestation 
Within the total acreage of forest lands in t he 
United States, there are approximately 67 million acres of 
land that are now classified as poorl y stocked or deforested 
areas . Much of this land should be r es tored to a reasonable 
productivity because it is of little va l ue for other purposes, 
yet highly valuable for forests . 
Of this 67 million acr es, some 23 million wo u ld even -
tual ly be restored to productivity by nature herse l f because 
t hey are sparsely stocked with seedlings . Interplanting in 
these areas would do much to increase the volume of growing 
stock necessary to meet potential requirements . But how much 
is being done in this direction ? 
2. Regional Plantings 
Appendix A contains the detailed f igures f or regional 
p lantings . They were compiled by the writer f rom United States 
Forest Service reports listing t he a cres planted by vario us 
agencies in each state . They have been gr ouped on a regional 
basis to show t he areas planted and the acres planted by each 
of fi ve major groups . Table 9 was also prepared f rom these 
figures by the writer. 
On the surface , plantings by private owners compar e 
f avorably with plantings by public agenc i es , f or each group 
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has ac counted for approximately 50 per cent o f t he 5 million 
acr es planted and growing suc c ess f ully . But 345 mi l lion 
acres or 75 per cent o f all c ommercial fores t land is i n the 
hands of private owners while only 25 per cent is controlled 
b y public a gencies . On this basis , the scales a r e rather 
heavily v.reighted on the side o f public agencies . Considering. 
the ~act t hat there are approximate ly 67 million acres that 
could be planted, 5 million acres do e s no t appear to be p a r- . 
ticularly encouraging . In the c a lendar year of 1947, only 
180 ,921 a cres were planted in all r egi ons in the United 
Sta tes . 1) Tota l r e g ional plant i ng s to 1948 are as f ol l ows: 
Tab l e 9 . - - Forest Plantings in t h e Uni ted States b g Reg ion 
Total Planting s to 1948 
(Unit o f Measure : Acres) 
Region 
New Eng land 
fviiddl e Atlantic 
South Atlantic 
Sout heast 
Ce ntral 
'iile st Culf 
Lake States 
Plai n s 
North Rocl{i e s 
So uth Rockies 
Calif ornia 
Paci f ic Northwest 
Plant i ng s 
217, 259 
1, 126, 763 
327 ·' 042 
759 , 901.~ 
685, 770 
L!A2, 565 
1, 597,304 
822,105 
151,360 
133 , 596 
6Lj., 277 
20~-) 686 
Succe ssful 
186 ,230 
809 ,871 
252!757 
652,990 
502, 516 
367, 796 
979 , 969 
577 , 203 
103 , 63 ~-
90 , 133 
35 , 153 
187, '797 
Tota l 6,523 , 290 4, 992,585 
1 . U. S . Dept . o f Agricu l ture, nsummary of Forest Planting s 
in the United States , 1947, '' Forest Service , 191~8 . 
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3. Taxation of Forest Lands 
The previous section atcempted to show that p oor 
cu.tting practice s , within which of course must be included 
over - cutting, and a more or less genera l lack of interest in 
r eforestation prevail among the private landowners . However, 
f ull blame cannot be laid directly at the door of private 
owners f or not maintaining forest l a nds on a sustained yield 
basis or for not planting more than t hey do if the tax struc -
ture in some instances makes the continued ownership of such 
property a liability instead o f an asset . The general pro ... 
perty tax used by some states provides f or the annual collec-
tion of taxes on standing timber as part of the land, vrhich 
makes the carrying charges of forest land burdensome because 
such property yields income only at long intervals . Th e ad-
verse effect on f orestry of such a tax is well illustrated b y 
the situation in Minnesota . 
The Forest Industrial Information Committee of I1Unne-
sota , in their bo oklet 11Minnesota•s Forest Health,n has the 
following to say about taxation there : 
Taxation of Forest Lands 
One of the major obstacles to the practice o f 
forestry by private owners in-Minnesota is the 
tax burden imposed on forest land . 
The adverse effect on forestry of the general 
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property tax as administered in Minnesota 
is attested by the fact that more than 7 
mil lion acres of forest a nd other wild land 
have fo r feite d to the State f or non -payment 
of taxes and approximately 2 million acres 
additional are in process of reversion . In 
other terms ha l f of the privately Oi'med 
fo rest land in th~ northern part of t he 
State has already passed to public ownership 
because the owners could not afford to pay 
the taxe s imposed . 
The principal fault with the gener al prop-
ert y tax in t he case of f orest l and is that 
it taxes every year a property that yields 
income only at long intervals . No owner of 
cut-over f orest l and which will ·not yield 
any cash r e t urns for 40 or 50 years, possibly 
even 80 to 100 years , can afford to pay an 
annua l tax of 15 to 30 cents per acre over 
this long period during which he is ge tting 
no income. 
A fair bas is of appraisal would be to deter -
mine the probable . future Value of t he f orest 
lands at the time t he timber is mature and 
to discount that va l ue back to the present 
time al lowing a smal l per cent interest on 
the current investment. Ca lculations made 
by Profe ssor E. G. Cheyney indicate that some 
of the poorer f orest lands could pay only 1 
or 2 cent s per acr e currently and even fairly 
good aspen, pine , and spruce lands can pay 
only 5 or 6 cents. Only extremely productive 
land or land t hat has Values fo r something 
other than wood production can afford an an -
nual tax of 10 to 15 cents over ~ long period. 
The inherent weakness of the tax appraisal 
system is accent uated by inequities between 
districts and between di ff erent classes of 
owners . Va luations in Minnesota ar e determined 
b y l ocal assessors of which there are about 
2, 800 in the State . These men are elected by 
popular vote in the towns, vil lages, and cities 
a nd in the words of one observer ~ " 'are subject 
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to political pressure and biased by desires 
to f avor their political supporters and their 
locality . The low compensation of fered and 
the short tenure of office do not encourage 
men of great ability and proper training to 
run for of fice. , n 
Studies have shown t hat assessments vary from 
about one-fifth of the actual sale value to 
three times the sale value -- cut-over hold -
ings and resort property usually owned by non-
resident corporations or individuals are gen-
erally oveP -·assessed whel'"'eas the holdings in 
farm operated by resident owners· are usually 
under -assessed. 
The Forest Taxation Inquiry, Progress Report 
No . 9 , 1930 , shows that the assessed value 
foP f orest land exceeds the full and true value 
by nearly 200 peP cent in many cases, whereas 
f or farm land it is often only one -hal f of the 
f ull and true value. The f ollowing data f or 
three townships in Beltrami : Hubbard , and St . 
Louis counties may be cited as fairly typical 
examples: 
Frohn Township FaPm Land 
Assessed value per acPe $9 . 50 
% of Appraised ful l and 
true value 
Taxes per acre 
Schoolcraft Township 
Assessed value 
% of Appraised 
Taxes per acre 
4·5% 
$17 .06 
4·6¢ 
Forest Land 
131% 
52¢ 
$14 . 75 
23¢ 
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Toivola Tovmship Farm Land Forest Land 
Assessed value $8. La $8.50 
% of Appr•aised 46~~ 150% 
Taxes per acre 1+6¢ 3~-¢ 
The asse ssing system, combined with the natural 
desire of the people within the cut-over region 
f or schools and roads as good as those provided 
· the people in the highly developed agricultura l 
areas of the State J has resulted in such a heavy 
tax burden on fdrest land that the bulk of these 
lands are reverting to the State through tax 
delinquency. 
Carlton County may be taken as a specific ex-
ample . Tax conditions in this county were ex-
amined recently by Profe ssor J . H. Allison . In 
1930 and probably f or several years prior to 
that date he f ound non-farm f orest lands were 
being required to carry a tax burden of about 
45 cents per acre per year probably on t he 
assumption that most of the land eventually 
would be used for agriculture . 
By 1931, 171 ,680 acres were tax delinquent- -
97, 000 of these acres having been delinquent 
f or five years or more. In an e f fort to halt 
thi s abandonment, valua tions vJere reduced some -
what and by 1939 the average annual charge vras 
about 25 cents per acre . By 1943 it was down 
to 18 . 5 cents . By t hat time, however, 193 , 315 
acres had f orfeited f or non-payment of taxes 
and an additional 28 ,675 acres were currently 
delinquent . Thus, the a ctual tax revenue to 
the county was greatly reduced. 
As an example of what a more moderate tax 
might do in a county such as Carlton, Professor 
Al lison computed that if all the non - farm f or-
est land totalling 273 , 159 acres were taxed at 
the rate of 5 cents per acre and all paid the 
tax . the county would receive more revenue than 
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is produced by the land now actually paying 
taxes at 18. 5 cents per acre . In the strict -
ly forest districts--Those areas classif ied 
by the count~ as restricted against agricul -
tural development--an annual tax of 6 cents 
per·acre would produce nearly double the 
amount of revenue now produced by the land 
actually paying taxes. 
As long as Minnesota maintains the present 
loca l a ssessor system and local tax units 
remain hard pressed f or money to maintain 
current services and pay off old debts , it 
is perhaps too .much to expect that timber-
l and t axes will be ad j usted to the a ctual 
yield capactt1 of the land in the immediate 
future .. .. 1 
Clearly, such conditions a re not particularly con-
ductive to the r aising of forest~ as a cr op and undoubtedly 
accounts in lar ge part f or the small amount of plantings 
noted in the f i gures compiled f or the Lake States . It will 
be remembered tha t of the total of 1,597 , 304 acres planted 
in the Lake States to date, only 127,513 acres were planted 
in Minnesota, and of that , only 13,125 acres 1-vere planted 
b y private owners . 
E . Alas ka as a Source of Supply 
Mention is made occasional ly by the Unit ed States 
Forest Service of Al a ska as a potential source of supply f or 
the pu lp and paper industry as well a s other wood-products 
l . J.I.Unnesota Forest I ndustria l Inf ormation Comrni t tee, 
r;r·.unnesota Is Fares t Health _, 11 July J 19~-6 . 
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i ndustrie s J bu t transporta t i on costs to ma ny members o f t he 
pulp and paper industry would be almost prohibit i ve . 
It is true t h at Alaska has vast timber resource~ ; 
however~ much o f it is in the undevelope d interior . For the 
p r e sent, at leastJ only the southeastern coastal fringe a p -
p e ars to o ff er any possibility of development , but eve n t h is 
area ha s not attracte d particula r a ttention. The United 
Sta t e s Forest Service policy calls f or the ev e ntual establish-
ment o f p ulp mill s a long th e co a stal f ring e as the f oundation 
f or a n i n tegr a t e d group o f i ndustri e s ma king use o f al l tim-
b e r . These , however, must be considered as relatively l ong -
r a nge p l a ns . It is e stimated though~ t hat wh en suf fici ent 
i n du s t r i es can be a ttracted to Alaska, the t erritory sh ould 
b e c a pabl e o f supply ing 1 , 500 , 000 cord s o f pulpwood a nnually . 
Th i s figur e r epresent s about 7 per cent o f potent i a l r e quire-
ments. ( l ) 
To da t e , it appears tha t only one company h a s taken 
up timb e r ri ghts in t h e south e a s tern portion o f Alaska . One 
rayon mill h a s bee n reported a s pl a nning to produce 52 5 tons 
of pulp per da y in this are a . ( 2 ) 
l . U. S . ·Dep t . o f Agriculture _, rr Gagin g the Timber Resources 
of the United States, 1! Fore st Service , 1 9 L~ 6 . 
2 . Scheye , Klaus G. , nAnalysis o f the Pulp and Paper Industry 
and the Raw Materials Supply, 11 Paper Trade Journal , 4/ 6/50 . 
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F. Canada a s a Source of Supply 
Canada has 520,390,400 acres of pr oductive forest 
l and and 305 , 824,000 acres of non-productive f orest land . 
The se fi f;ures expressed as such a r e , of COllrse , some"t'lhat 
lar ger t han t he United States areas; but on a percentage 
basis of total land area, the fo rest l ands of the United 
States and Canada are remarkab l y close . It will be remem-
ber ed tha t in Chapter I mention was made of the f act that 
tota l f orest area was approximately one - third of t he total 
land a r ea of the United States . On a percentige basis , 
Canadian for~st areas represent 37.3 per cent of the total 
l and area . ( 1) 
Of these total f orest resources, 191 billion cubic 
feet of rr1erchantable timber is considered available--divided 
as f ollows: 133 bil l ion cubic feet of softwood and 58 bil l ion 
cubic f eet of hardwood. To date about 30 per cent of Canada ' s 
resource s are considered inaccessi ble (or an additional 120 
billion cubic feet ). ( 2 ) 
As of 1945, total depletion was taking place at the 
rate of 3 billion cubic feet per year . But figures on annual 
growth were unavailable f or purposes of comparison. ( 3) 
1 . c anadian Dept . o i' Mines and Resources , ns tatistical Record 
o i~ t h e Forests and Forest Industries of Canada, n Dominion 
Forest Service, Ottawa , Canada, 1948 . 
2 '. Ibid . p . 6 . 
3 . Ibid . p . 10 . 
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Canadian reserves are , unquestionably, quite exten-
sive ; hovrever, t hey are not freely available to United States 
pulp and paper manufacturers. D~ring World War II , Canada 
e stablished an annual qu.ota vvhich is still in effect f or ex -
. port to the United States . In the early part of 1949 , this 
quota was se t at 1 .35 million cords but was later increased 
to 2 mi l l ion cords . D~ring the year , the United States im-
ported 1 .7 million cords, which, as can be seen, exceeded the 
origina l quota by 0 . 35 mi llion cords. Incidentally, the 1.7 
mil lion cords imported in 1949 was 25 per cent less t han was 
imported i n 1948 . (l) Thus it is obvious that imports are 
running relatively close t o the quota limits . 
Further limitations are, of course , always possib le 
a s a cdrrrt;r y extends its conservation policies . In 1947, the 
Prime Minister of Ont ario province announced t hat pulpwoo d 
exported to the United States would be progressively discon-
t i nued over a period of ten years . ( 2 ) This province also 
a nno unced that half of the pul pwood harvested within its boun-
dries must be processed in Canada . Such a policy could con-
ceivably f orce some manufacturers of paper to establish pulp 
1 . U.S. Dept. of Comrnerce , !!Pulp , Paper, and Board Industry 
Report, Annual Revi ew , February 1950 . 
2 . U. S . Dept . of Commerce , nPulp ; Paper, and Board I ndustry 
Report , r; U. S . Depa t . of Commerce, vJashington , D. C. , Decem-
ber, 1 9 L~7. 
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mills in Canada to obtain sufficient supplies . 
I t is apparent that too much dependence cannot be 
placed on Canada as a continuing source o f supply fo r t he 
United States. I t is understandable that Canada s h ould 
strive to expand industrial ~ctivities as fully as possible~ 
and expansion in the fie ld of pulp and paper must of n ecessity 
reduce the supply of pulpwood a vailable for export. 
As of 1 9 49~ t he United States was depending upon 
Canada fo r about 10 per cent o f it s pulpwood requirements . (1) 
1. U. S . Dept . of Commerce~ "Pulp_. Paper ~ and Board Industry 
Report, 11 Annual Revi ew, U.S . Dept . of Commerce~ Februar y, 
1950. 
CHAPTER III 
THE IMP ACT OF Ul-JBALANCED GRmvTH AND DRA TN 
The pulp and paper industry, as a who l e~ is in a 
much be tter position than the lumber and veneer' industr i es 
because it can, and does to some extent , opei•ate on trees of 
less than saw-timber size . This gives the industry a measupe 
of security that cannot be enjoyed by the other two . However, 
it should not be forgotten t hat , even for pulpwood, it is 
ordinarily less expensive to handle the larger logs , and much 
material of sm·.r-timbeP size is used . Also , as saw- timber 
diminishes, the lwnber industry is f orced to use smaller logs 
to satis f y demand . Accordingly competition develops and l"avJ" 
material problems arise . 
A. The Regional Situation in the Four Major Areas 
l. The Northeast (l) 
In the o l der producing regions the competitive situ -
ation is aggravated by the fact that these regions are no 
longer able to provi de the wood pPoducts industries with raw 
materials from local sources . 
The Northeast, which fo r many years was one of. the 
1 . Taken from Scheye , Klaus G., nAnal ysis of the Pulp and 
Paper Industry and the Raw Material Supply , " Paper Trade 
Journal, March 16 , 1950 . 
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greatest producers of lumber and pulpwood in the United States, 
must, today , import approximat~ly one-third of its annual re-
quirements . The bulk of this comes from our g ood neighbor to 
the North . 
However, as was mentioned in the preceding chapter, 
expansion of the pulp and paper industry in Canada causes t his 
sourc e to be less and less dependabl e. Not only are exports 
to the United States diminishing , b u t the price is rising . 
Although it was mentioned in a prece ding section that Canadian 
r e s erves a re extensive, it should be p ointed out that they do · 
not r epr esent an unlimited supply , nor, actually, are t hese 
reserves as g reat a s they seem to be . 
The conm1ercial timberland in the Nor theast is re-
ported to be a little over l~O million acr es; but only 10 
million acres grow the favored species o f spruce and f ir . 
Tables 4 a nd 5 s how a re l atively good balance between annual 
growth and drain . But a closer analysis o f growth and drain, 
on the basis of spruce and f ir only, reveals the 1945 e stimate 
of spruce and fir growth to be l . 4- million cords while drain 
for that period was 1 . 8 million cord~ . The favorab l e b a lance 
is due almost entirely to surplus h ardwood . 
The impact o f unba lanc e d grov.rth a nd drain a s well 
46 
as t he effect o f compet i tion from other wood-products industries 
can be well illustrated by citing the situation in New York 
State---where there are a number of pul p and paper mil ls and 
several hundred sawmills. 
During the years 1920 through 1949, while the pulp 
and paper industry in the United States was expanding about 
200 per cent, New York ' s contribution to total output of paper 
dropped f rom 14 to 8 per cent . Its contribution to the total 
output of pulp changed even more radically by dropping from 
17 to 5 per cent . (1) 
Actually, New York ' s positi on during these years 
ha s remained relatively static as attested by t he fact tbat 
during 1920, l~- ,000 peopl e were employed in 136 paper mills, 
and in 1 9l~7) 15,000 people were empl oyed in 115 paper mills . 
On the whole , the statistics for pulp mills are quite comparable 
to the paper mills . These figures indicate that in 1920 , 3400 
people were employed in 61 mills , while in 1947, 3000 people 
were employed in lJ.l~ mi 11 s . There has, therefore, been a new 
decrease in the number of plants operating, but t he change in 
production and in the number of people employed has not been 
too great. In other words, New York has just about held its 
own during the years, playing no part in the general expansion 
1 . Perry, Henry J . , 11 The Importance of the Paper I ndustry to 
New ::ork State, l! Paper Trade Journal , April 20, 1950 . 
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of t he industry . ( l ) 
The growi ng scarcity of raw mater ials has been the 
primary cause of this static condition . Tha t scarcity is 
acute in New York is evident f rom a n anal ysis of 1g47 produc-
tion r eports . I n this year , 1 ,127,000 tons of pulp and paper 
were manl~factured, which required 884, 000 cords of wo od . New 
Yor k ' s own contribution to i ts tota l requirements was 271,000 
cor ds- -about 30 per cent . The rer11ai nder came fi'om New England 
d C 1 ( 2 ) a n_ anacta . 
The potential disastr ous effect of a growing scar city 
of pulpwood on communi ties can be gaged by using NeV.r York f or 
another il lustration . 
The once fl ourishing town of Piercefiel d is now a 
ghost tovm because i ts only source of emplo~,nnent - -a paper mi ll 
--vms f orced to close its do ors when t he wood supply was ex -
hausted . But what is signi f icant about the r ecounting of one 
unf ortunate inc i dent ? It becomes extr emely signi ficant when 
i t is known t hat t hi s has happened to one town, and t hei' e a r e 
f'orty more to which t he s ame could happen . Among these i'orty 
towns , 23 a re go per cent or · more dependent on the paper indus-
t r y, 6 are 70 to go per cent depende nt , and l l a r e 25 to 70 
l . Ibid . p . 23 . 
2 . I bid . p . 23 . 
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per cent dependent. In a l l , the lives of 68 ,000 people 
could b e very seriously disrupted by mil l shut-downs in t h ese 
towns. (1) 
Since a consta nt excess of drain over growth canno t 
g o on inde f initely, wha t can b e done to help correct the situ-
a tion i n the Northeast ? Undoubtedly, the use of substitutes 
in Ne w Eng l and is somewhat ques tionable because transporta tion 
costs of high-bulk materials, such as straw, woul d be enormous . 
But beuter forest management should aid materially, which in -
cludes more p l antings , and conversion o f some of the mills to 
oth er cooking processes , such as soda or su l phate would help . 
The sulph ate pro c ess will cook a~nost any kind of wood . The 
soda process us e s hardwood . There is a g ood demand for s o da 
pulp , and some mills mi ght find it to their advantag e to con -
vert . 
For pulp mills using the sulphite process , and cur-
r e ntly in no position to chang e , t h e manufacture of some hard -
wood sulphite mi ght be adv a ntageous . The characteri stics of 
this pu l p are very similar to soda pulp , but hardwood sulphite 
bleaches to an exceptionally bright white - - much whiter than 
soda pulp . 
l. Ibid . p . 24 . 
In any event , conversion of some mills would be 
highly bene f icial from the standpoint of better balance in 
our f orests and would ease to a considerable extent t h e supply 
situation of the convert ing mills . Actual l y, some mills in 
southern Michigan have already f ound it advantageous to con-
vert to t h e use of hardwood , for t hey once a gain have a loca l 
source of supply . 
2 . The South 
The South, consisting of t he South Atlantic , the 
Southeast~ and the 1~Jest Gulf regions, is a comparatively ne'\.'V 
area of development as far as the pulp and paper industry is 
concerned~ yet it has not remained unscathed from the plague 
of competition and a t endency toward overconcentration. 
With t he dwindling of for e st resources in the North, 
logging operations tended to shi f t to the South where v~st 
quantities of timbe~ were , in many areas~ readily available 
and f airl y cheap . By the same token , a cheap source of raw 
materials wa s a lso a potent factor in the rapid development 
of t h e pulp and paper industry in the South. As the stands 
of virgin timber began to disappear under the impact of these 
two industries , competition be tween the two was inevitable . 
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Now t hat the virgin stands have been completely cut of f , corn-
petition here is just as keen as elsew·her e in t h e Unite d States. 
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Competi t:Lon is increased b y one other fa ctor that is vmrthy 
of note . (1) Outside of the Pacific Northwest, the South is 
the only other region where companies are operating or planning 
to operate dissolving mills . 
The tendency toward overconcentration is brought about 
by t he f act that pulp and paper mi l ls must be concerned not 
only with the matter of raw materials but also with the matter 
of ample water supply . This tends . toward concentration i n 
those areas where conditions are most f avorable to both . 
I n the South, still another f~ctor can be mentioned 
that tends toward concentration . Along the Coastal Plains 
growth is fast and woods operations are, on a comparative ba-
sis, relatively inexpensive . If to this is added the fact that 
a coastal location offers access to cheap water transportation 
to large market areas, the reasons f or concentration become 
plain . As t he industry continues to expand, the danger of 
overconcentration becomes correspondi ngly greater . 
With the passage of time, the character of the south-
ern forests has tended to change somewhat; and, to a certain 
extent, in some areas it is begi nning to f ollow the old f am -
iliar pattern of the North . . In other words, in s ome places 
l. Scheye, Klaus G., 11 Anal ysis of the Pulp and Paper Indus-
try and the Raw Material Supply, 11 Paper Trade Journal, 
March 16, 1950. 
overcutting has resulted in a preponderance of hardwoods , and 
these hardwoods are gradually taking over the area. Today 43 
per cent of the timber in the South is hardvwod , with the per•-
centage tending to increase . ( l ) For example , Tables 4 and 5 
indicate that in 1944 the net drain on softwood was 185 million 
cubic feet , while the net increase in hardwood was 113 million 
cubic fee t. 
The trend may, of course , be reversed by the applica-
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tion of sound management, and in this r espect the South has been 
expecially progressive . Increased competition and a relatively 
short growth period have stimulated many members of the pulp 
and paper industry to purchase large forest holdings and in-
stitute excellent forest programs . 
The development of more adequate fire protection 
looms up as being of particular importance to the South be --
cause, currently , fires destroy 66 per-cent more wood suitable 
for pulpwood than the mills use, and the mills consume over 8 
million cord per year . ( 2 ) 
1. U. S . Dept . of Agriculture , nForests and National Prosperity, 11 
Forest Service, Miscellaneous Publication No.668 , August, 
1948. 
2 . Scheye, Klaus G. ·' 11 Analysis of t he Pulp and Paper Industry 
and the Ravv- r11aterial Supply, n Paper Trade Journal, March 
16, 1950 . 
3 . The Lake States (l) 
In l a r ge measure , the situation in the Lake States 
closely re sembl es tha t of the Northeast region , and f or large ly 
t he same reasons . For many years the Northeast was a leading 
producer of pulp and paper, but it has f ailed to maintain its 
r e lative position. The same is true of the Lake States . In 
1926 it produced 25 per cent of the nation' s wo od pulp . By 
comparison, in 1945 it prodUc ed 14 per cent of the total . 
(These f i gures should not be construed as representing a de-
crease in production for the a r ea , but rather a decrease in 
relative position. For example, the 1926 production of v-Jood-
pulp was 1 . 1 million tons, .and in 1945, the production was 1 . 4 
million tons . However , since t he industry had expanded greatly 
in the South and West , the 1945 f igures represented only 14 per 
cent of t otal production. 
\ 
As recently as 1929, the Lake States production· of 
newsprint amounted to ap:proximat ely 20 -per cent of the nation ' s 
total , but the growing scarcity of wood ha s gradually elimin-
ated this product . The Lake Sta t e s production of high-quality 
papers is at present about 16 per cent of the national total . 
1 . Taken f rom , Demmon, E . L . J nLake States Forests and the Pulp 
and Paper Industry, 11 Station Paper No . 5, Lake States For-
es t Exp eriment Station, St . Paul , rJiinne sota, December, 1946 . 
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Here, as in the Northeast , local sources of raw 
material are inadequate . This region i mports about 25 per 
cent of its annual pulpwood requirements--Mostly spruce and 
fir f rom Canada . 
The region has s ome 50 million acres of commercial 
forest land which is approximately ll per cent of t he United 
States total, but only 1 . 5 million acres of old growth remain . 
The r emaining 49 million acres consist s of 35 mi l lion acres 
of second growth a nd 14 million acres of poorly stocked or 
denuded land. Specifi cally, 27 per cent of the f orest land 
· in t he Lake States is poorly s tocked or denuded. 
Although destructive cutting practices and poor 
management have been primarily responsible for the unf ortunate 
s ituat ion in the Lake States . it sho uld be pointed out t hat 
J - ' 
the pulp process es used have been instrumental in causing un-
balance . Forty-two per cent of the Lake States current pro-
duction of pulp is sulphite, which dr aws h.eavily on spruce and 
fir . By contrast , only 1 . 5 per cent of the pulp made is s oda , 
which draws heavily on many species of deciduous trees . 
This heavy concentration of sulphite production 
(amounting to 25 per cent of the nation ' s tota l) , drawing raw 
materia ls from ll per cent of the t6tal f orest land would place 
even a wel l-managed area under considerable strain . Small won-
der , then , t hat the Lake States must import l a r ge quantities 
o f pulpwood today , and that competition for materia ls is keen . 
Concentration of f orest industries in small areas 
within the region itsel f has not helped the competitive situ-
ation. In this respect Wisconsin is a case in point . In that 
State, 60 per cent o f the pulp mills, 20 per cent of the l arger 
savrmills : and 50 per cent o f the veneer mills are loc ated in 
15 centra l counties . The result of such heavy concentration 
was early depletion of the nearby timber stands . 
Mr . E . L . Demmon, di r>ector of the Lake States For-
est Experiment Station , in Station Paper No . 5, "Lake States 
Forests and the Pulp and Paper Industry, 11 refer>s to t h e supply 
situation as fol lows: 
An analysis of the supply and demand as re -
gards spruce, balsam fir, and jack pine pulp-
woo d shows an alarming situation. The supply 
o f spruce, the valued pulpwood species in the 
Lake States, has declined greatly in recent 
years, f orcing pulp mills t o use incr>easing . 
quantities of balsam fir>, jack pine, hemlock, 
and aspen . 
A few mil ls with their own supply of spruce 
can continue present pates of production for 
some years to come, but regional consumption 
of spruce must inevitably g o down unless i m-
ports increase . Black spruce, which makes up 
70 per cent of all spruce volume in the Lake 
Sta t es, is a swamp species which grows slowly . 
The r emaining merchantable black spruce for-
ests are fo r the most part over 100 years old 
and over l a r ge a reas do not average mo r>e than 
6 to 8 cords to the acre, largely in trees 
below 10 inches in diameter . Trees 3 inches 
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i n diameter are of ten 70 to 80 years old or 
older ~ because of soil and climat i c conditions . 
On the drier ~ more f avorable sites, black 
spruce grows to pu lpwood si ze (averaging 6 
inches in diameter ) in f rom 50 to 60 years . 
In typical blacl{ spruce swamps, hovJ"ever , 
growth ranges f rom l/15 to 1/ 5 of a cord per 
acre per year. There are about 4 million 
a cres of spruce f orests in the Lake States 
of which about 25 per cent is in merchan ·-
table stands. Even at the low rate of 1 ,~ 
cord per acre growth , they could eventually 
be made to yield 500 , 000 cords annually . 
The jack pine situation is no more favorable 
t han that f or spruce. Accessible stands are 
heavi ly depleted and there are no appreciable 
uncut areas except in northeastern Minnesota . 
Excerpts from a personal l etter from Mr . N. F . Smith , 
a staff forester, clearly indicate conditions in Michigan . In 
this letter, he sta tes that the average annual drain of saw-
timber f or the period 1935 to 1944 was 527 million board feet 
of hardwood and 271~ million board feet of softwood , while 
the annual al lowable cut for the per i od 1946 to 1955 has been 
set at l~OO million board feet of hardwood and 170 million 
board feet of so ftwood . For pulpwood, during the same periods ; 
t he annual drain tvas 172 thousand cords of hardwood and 609 
thousand cords of softwood, while the annual allm'lable cut has 
been set at 890 thousand cords of hardwood and 395 thousand 
cords of softwood . 
With re ference to these figures he remarked: 
As you ca n see from the above f i gur es, we are 
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overcutting in a l l items except aspen . Actual 
growth is estimated to be 295 mil l ion cubic 
feet. Thus~ on the surface ~ the balance of 
drain as against growth does not appear t o be 
too bad ; however~ the greater proportion of 
the growth is on the less valuable species 
and in the pole or pulpwood size class . This 
would include a spen , jack pine , and scrub oak 
of which we have large acreages . Not enough 
of the growth is in. the valuable .species which 
wil l go on to produce sawlogs . 
As to the rate at which our timber reserves are 
dimini shing , some conclusion can be drawn from 
the above information~ but it mi ght be pointed 
out that there remains in the western end of 
the Upper Peninsula approximately a million 
acres of vir gin har dwood timber , nearly all 
privately owned . Under present private cutting 
practices this timber is exp e cted to last only 
twenty years . The State a nd the U. S . For est 
Service are cooperating wherever possible with 
these private companies to get them interested 
in and converted to susta ined, or at least pro -
longed , yield op erations . For many companies 
a change of this kind is extremely difficult 
due to the way they are set up and the invest -
ments they a lready have ; however , many other 
companies are be ginning to see the possibilities 
and are willing to at lea st try to work in the 
direction of good forest management . 
The raw material probl em, as far as the Michigan 
paper manufactur ers are concerned, has f orc ed 
radica l changes in t he past few years. One 
large company , whi ch has been buying and shipping 
pulpwo od from Canada due to the lack of supply 
in Lower Michigan , has recently decided to close 
down its pulp mili and buy processed pulp from 
the West . Another company, within the past year, 
has converted from jack pine to aspen and is ex -
perimenting and seriously consi dering using some 
of the other '; hard 11 hardwoods . Another rather 
small paper mi ll is using the se '' hard 11 hardw·oods 
entirely . We feel that the raw material is here~ 
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but it will mean conversion, at least in 
Lov1er Michigan) fo r those mills 1-'Thich ex-
pect to buy their raw mater ials locally . (1) 
In the event that the t er m llhard 11 hardwoods should 
prove confusing to some readers, perhaps a word of explanation 
would be in order . This term is usually applied to those 
members of the hardvmod family other than aspen . Although the 
a spen is a broad-leaved or deciduous tree , and therefore a 
hardwood~ it is much sof ter than the other hardwood species . 
For that r eason it is usually re Terred to as a "soft " hardwood. 
I n the cooking process in a pu l p mill ; it requires much l e ss 
caustic soda per cord to coolc this t ype of J..'mod, and there f ore , 
a distinction between the t wo is made . 
There i s l it t le doubt that the pulp and paper indus-
try in the Lake States region is strategically located with 
regard to markets , but more attention must be given to its raw 
material needs . Industry can no longer afford to t hink of the 
f orests of this r egion as a mine, but must think of t hem as a 
crop--a crop that vvill yield a certain amount each year . This 
means sound management and reforestation. 
1 . Personal letter, dated May 3 , 1950, f rom Mr . N. F . Smith, 
a Michigan staff forester . 
58 
59 
4. The Northwe~t (l) 
According to the United States Department of Agr i-
culture, the supply of western hemlock and Sitka spruce are 
inadequate to meet the future needs of the pul p and paper in-
dustry in this region . Here , as elsevJhere , competition has 
developed between the lumber industry and the pulp and paper 
industr y because the lumber industry has been f orced to use 
increasing amounts of hemlock. Alo ng w:Lth that ~ competition 
11as developed f rom another source, namely~ the rayon industry 
-· -which D O\rf operates some pulp mills of its ovm in the vJest. 
It is true, however , t hat large quantities . of true 
firs and Englemann spruce should become economically avail-
able as logging operations move farth er up in the mountains. 
It is also true that t he pulp and paper industry 
in the Northwest can continue to expand by producing sulphate 
pulp f rom Douglas-firs and lodgepole pine . 
In recapitulation, the annual drain of so f twood has 
exceeded grov.,rth in every major region .• · the impact of drain 
over growth has been fe lt quite strongly in two of the f our 
major reg ions, ·and competition is rampant in all regions . Hov.r ~ 
l . Taken from , '1Gaging the Timber Resource of the United States ) " 
U. S . Dept . of Agriculture , Forest Service, 1946 , and Scheye , 
Klaus·' G. _, "Analysis of the Pulp and Paper Indus t ry and the 
Raw r~1aterial Supp1y , II Paper Trade Journal J March 16, 1950 . 
then, has grovdng s carcity with its resultant compe tition 
affected price? 
B. The Effect of .Scarcity and Competition on Pr ice 
In Chapter I it was stated that the growing s carcity 
of the favored speci es does not mean that the pulp and paper 
indus try is in danger of being cut off f rom its raH materia l s, 
fo r ~<vo od wil l probably a l v.rays be available to it at a price . 
But if wo od is obtained a t the expense of other industries~ 
does it not mean that somewhere in the economy demand remains 
unsat i sfied? If this be true , is i t not logical to a s sume 
t hat, unless corrective a ction is taken , this condition will 
b e intensified as population expands and demand in all lines 
i ncreases ? If so, what wi l l be the ult imat e effect on pr ice ? 
Undoubtedl y it will continue to ri se . How much ii will rise 
is a matter of conjecture . But the price changes f rom a few 
years ago to 1948 can be determined . 
By us i ng the Bureau of Census f i gure s of pulpvrood 
value in the different regions fo r a number of year s , the 
fol lowing table has been pr epared: 
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Tab l e 10 . - -C ost per Cord of Pulpwood in Various States 
1939 and 1947 
T·1aine 
New Yorlc 
Pennsylvania 
TEchigan 
rilinnesota. 
vJi sconsin 
Florida 
Louisiana 
Noi'th c aro l ina 
""lirginia 
Oregon 
\'Jashington 
209 
20 6 
186 
234 
195 
212 
297 
295 
2~-2 
218 
301 
265 
Source: Paper Trade Journal ; March 16, 1950 ~ as t a ken 
from the U. S. Dept . of Commerce , Bureau of 
Census; Pu l p , Paper ~ and Board , 1947 . 
The 1947 prices reflect, in part, changes in t he cost 
of labor . But there is little doubt but t hat a considerabl e 
portion of the change may be laid directly at the door of com-
petition . The upvmrd .trend is there . l;Jhat is done now will 
l a r ge ly deter mine the direction and slope of that trend in t he 
fu ture. 
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CHAPTER IV 
POTENTIAL REQUIREMENTS OF PULP1VOOD 
Up to this po int re fe rence has been made , primarily, 
to the current situation . But what are the potential re quire -
ments of pulpwood ? Will the requirements tend to increase or 
decrease? Wil l the rela tionship between present requirement s 
f or pu l pwood and materials f or other wood- products industries 
continue to be about the same in the f uture) or can t his r e-
lationship be expected to change ? I f it does change, will 
t he port i on of total wood r equirements used f or pulp increase 
or decrease ? 
Thes e are ques tions of importance to the paper in -
dustry , f or in t he ir answer lies t he answer to several other 
quest ions : namely , the per capita saturation point , increas -
ing or decreasing competition fo r raw materia l s with the 
lumber i ndustry , and the increas i ng or decrea sing importance 
of long-range planning . 
A. Potential Requirements for 1950--1955 (l) 
I n an a t'cempt to answer the above questions_, two 
periods of time have been selected for pur poses of comparison , 
l . Taken f rom ; ;;Potential Requirements for Timber Products in 
t he Uni ted States ,!! United Sta tes Department of Agriculture , 
Forest Servi ce, 1946 . 
(1) the period from 1950 to 1955 . and ( 2) fifty years from 
now or t l1e year 2000. Examination of the estimated requirements 
o f thes e two periods, based on reports compiled by the United 
State s Forest Service reveals many interesting f actors . The 
period f rom 1950 to 1955 is considered first. 
The method r equired to obtain an estimate o f pulp-
wood requirements during the next f ive-year period bears a 
marked resemblance to the approach required by the production 
control department of a job order shop in determining schedule 
dates for beg inning operations on a product . In other words , 
as of necessity a job order shop works baclomrd from the re-
quired completion date to obtain a starting date for production, 
so , also, is it necessary in this case to vmrk bacloJard from 
an estimate o f the paper and paperboard potentially required 
during this period in order to arrive at an estimate of poten-
tia l pu l pwood requirements. 
Some information of potential requirements may be ob-
tained b y examining the long- t erm trend of the industry's out-
put. This trend is clearly indicated in Charts 3 and 4 . (See 
the fo l lowing page .) These charts indicate that production has 
been expanding rapidly since 1910 and t hat the two depression 
periods ( in the 20's and 30 ' s) only tempore.rily affected t h e 
gen eral trend . However, in order not to be deceived by the 
Chart 3 .Production 'rrendt 
tor P&ptr, 1904-45 
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Source: u.s. Dept. ot Agriculture, Forest Service, 
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appearance of the trend line after 1941 , a word of exp l an -
at i on is r equired . This apparent change of direction, which 
tends to indicate t h e saturation point , gives an erroneous 
impression because the l eveling -off tendency was not due to 
a leveling-off of demand but r ather the effect of wartime 
shortages of men and materials. This interpretation is borne 
out by the fact that the shortage of paper and paperboard 
products was very acut e for severa l years . Indeed , there seems 
to be no evidence of a saturated market . 
Since there is a direct r e lationship between activ-
i t y in the paper industry and act i vity in the ec onomy as a 
whol e - - under normal conditions - - t he answers to two questions 
can be f ound by comparing the production of paper and pap er -
boar d with gross national produc t on a 1944 price basis . 
( 1) .Such a comparison shows that from 191!-l through 1 911-4 pro -
duction was unable to keep up with the increase in gross na-
tional product . This answers the question of shortage . Lack 
of materials and manpower left the paper industry in no posi -
tion to expand production to keep pace with increased produc -
tion as a whole - - as would normally have been the case . (2) 
From such a comparison , it is possible to arrive at t h e estim-
a t ed requirements for the f ive-year period 1950-1955 . 
Under norma l conditions, an increase in gross nation --
al product to approximately $ 20 0 bil l iori would have called 
forth a production of paper and paperboard of approximately 
24 million tons . (About 12 million tons o f each. See Charts 
5 and 6 .) If it is assumed that gross national product vrill 
remain somewhere in the vicinity o f $200 billion during this 
period : as appears likely, it is reasonable to expect that the 
production of paper and paperboard will r eturn to its customary 
relationshi p and be about 24 mi ll ion tons . 
Having determined the potential total requirements , 
it now becomes necessary to break this total down to principal 
products to determine the t onnage figures f or the various type s 
o f pulp needed . Fro t hese figures it bec omes p o ssible to e s -
timate the pulpwood needed~ Long- term product i on trends once 
again f orm the basis fo r an estimate , but this time they are 
used f or the principa l products . Chart 7 shows the trend by 
products , and Ta ble 11 was prepared from the data compil ed to 
contruct the chart . 
A production figure o f 500 : 000 tons has been used 
f or news print be caue approximately 80 per c e nt o f our news -
print requirements are imported f rom Canada and Newfoundland . 
It is es timated that during the 1950-55 period annual requir e -
ments wi ll be about 4. 5 mi l lion tons with 4 miilion being 
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imported. Reference to Chart 7 reveal s that demand will be 
strong f or a ll other grades and consequently production will 
be high . 
Tabl e 11.--Subdivision of Potential Total Pape r Requirements 
Annually 1950-55 
Kind of Paper or Paperboard 
Newsprint 
Other printing and fine papers 
~ourse and industrial papers 
Sanitary and tissue papers 
Building papers 
All papers 
Container board 
Boxboard 
Building boards 
Al l other paperboards 
All paperboards 
Total 
Allocation 
Thousand Tons 
500 
4, 500 
3 ,500 
2,000 
1, 500 
12 ,000 
6,000 
3,200 
2 ~ 000 
800 
12 , 000 
2 4,000 
Source: U. S . Department o f Agriculture , Forest Service, 1946 . 
Conversion of paper requirements to pulp require -
ments is done on the basis of reports submitted to the War 
Production Board in 19 44 by all . the mills in t h e United States. 
These reports contained detailed information pertaining to the 
fiber content of each grade o f paper. With such information 
it was possible to work out paper-to-pulp conversion fac tors 
for each kind of pulp as shown in Appendix 3 . These conversion 
factors make it relatively easy to obtain pulp requirements in 
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tons by appl ying the factors to t he f i gures sh own in Table 
11. Such application reveals the f ollowing potential re-
quirements ~ 
TabJ_ e 12 .--Potential Requir ement of Wood Pulp 
Annually 1950- 55 
Type of Pu l p 
Groundwood 
Sulphite 
Sulphate 
So da 
All other# 
Total 
Potent i a l Requir ement 
Thousand Tons 
2 , ll-94 
2 , 4-37 
8, 671 
459 
3,029 
17, 090 
*Includes off - qua lity screenings, semichemical , exploded , 
asp lund, and defibr ated pulps . 
So urce: U.S . Department of Agriculture, Forest Service, 
1946 . 
The United States Forest Service has the f ol lowing 
to say about these data : 
This amount of wood pul p should meet the 
requirements f or domestic production of 
paper and paperboard . Additional pulp 
is needed in t he manufacture of rayon, 
cellophane, pulp - fi lled plastics, and 
other pulp-containing products . Consump-
tion of pulp f or these purposes was 570, 
• 000 tons in 1944. (A lar ge part of this 
went into the manufacture of smokeless 
powder, a demartd that has now disappeared.) 
Consumption in 194-0 was 324-,000 tons. 
There are, however , many promising possi-
bilitie s f or the developmetit of new pulp 
uses and new pulp-containing ·products . A 
generous a llowance of wood pulp f or the se 
purposes is in order. About 800 ,000 tons 
per year f or the 1950 -55 period seems r e-
sonab le. It is arbitrari l y assumed tha t 
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half of this amount would b e sulphite and 
half sulphate. This pushes the total wood -
pulp requirement to 17 ,890,000 tons. (1) 
This shows the impact of pulp requirements f or oth er 
purposes on t he softwood f orests. Note that the above quota-
tion calls attention to the fact that one-half of the r e quire-
~ents f or other purposes will be sulphite pulp . 
Before converting these f igures to cords o f pulp -
wood required , attention should be called to the probable im-
ports of pulp that can be expected. Subtracting these i mports 
f rom the total requirements estimated above will then show 
clearly the cords o f pulpwo od that must be cut domestically. 
Recent pulp mill expansion in Canada by United 
States companies indicates that approximately 2 million tons 
of vmod pu l p will be imported annually into the United States . 
Of this total tonnage , it is estimated that 200,000 tons will 
be groundwood , 800,000 tons will be sulphite , and 1,000 , 000 
tons will b e sul phate . (2) 
It now r emains to convert t h e tonnages of pulp to 
cords o :f pulpvvood nec e ssary . This can be done by dividing 
l. U.S . Dept . of Agri cu_lture, npotential Requirements f or 
Timber in the United States, " Forest Service, 1946 , p . .  
33. 
2. Ibid. p. 33 . 
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average yield ( 1 ) factors, as determined by production exper --
ience , into the tons of pulp required t o be produced domes -
tically . The table below shows the results of such calcula-
tion. 
Table 13 . - -Potential Total Requirements for Pulpwood 
by Type of Pulp, Annually 1950 - 55 
Estimated 
Required Pulp Prospective Pulpwood 
Type of Pulp Production Yield Factors Required 
Thousand tons Tons Thousand CoPds 
Groundwood 2' 291.~ 1.10 2,085 
Sulphite 2 ,037 .ss 3' 701.~ 
Sulphate 8 , 071 . 65 12,417 
Soda 459 .58 791 
Other 3,029 1 .10 2,754 
Total 15,890 21,751 
Sour~e: U. S . Dept . of Agriculture, Forest Servi ce, 1946 . 
It will be noticed that the required pulp produc-
tion in the above table represerits domesti c production since 
it is the difference be tween total requirements of 17 , 890 , 000 
tons and t he 2, 000, 000 tons to be imported . But vlha t portion 
1. The word lfyield 11 applies to the quantity o:f usable pulp 
that can be extracted fr om a given volume of pulpwood . 
For example, the figure . 55 in Tab le 13 indicates that 
the yield in sulphite is 55%. Stated differently, assume 
that a cord of wood weighs 2,000 lbs. ; assume t hat one 
cord (2,000 lbs. of wood ) produces 1,000 lbs . of usable 
pulp . · The yield would be 1 , 000 or 50% . ( . 50 tons of pulp 
2,000 
per cord of woo~. To produce one ton of pulp, then, would 
r equire 1 .00 or 2 cords of wood . 
---:-50 
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of the cords of pulpwood indica ted will be imported to pro --
duce this domestic pulp? From past trends· and t he quotas 
that have been established of late , it would appe~r tha t 
about l , 500 , 000 cords vllill be imported and processed in thi s 
country . 
In recapitula tion , what has been said thus f ar indi -
ca tes that about 29 million cords of p~lpwood will be required 
annually fo r the next f ive years . Of this tota l , about 30 per 
cent will be imported as newsprint , pulp , and pulpwood , leav-
ing 20 million cords to be suppli ed f rom our own forests. 
During the peak year of 1944 , our own forests supplied abo ut 
15 million cords. On t he basis of t he se fi gures, pul pwood 
requirements will be increased about 35 per cent during the 
next five years . Table 14 has been included to clarify what 
has j ust been said. 
72 
Table 14 . --Potential Annua l Requirements for 
Paper and Paperboard, Wo od Pulp, and Pulpwood, 1950-55 
Item 
Paper and 
Paperboard 
-------- --
"\!food Total Fiber 
Pu l p Pulpwood Requ i r ed 
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---------------------------------------~---------------~P~u=:=l£p~w~o~d Equiv . 
M tons M tons M cords M cords Percent 
Total requirement 
Estimated imports 
Domestic prod . 
ijl7,890 y 2,000 
15,890 
21 ,751 
1)500 
20 , 251 
28,929 
y 8,678 
20,251 
100 
30 
70 
- ----- --- ---- ---- - - -
y Inc ludes 17 , 090,000 tons f or dome stic paper and paperboard 
and 800,000 tons for other pulp-containing products . 
'?:/ Chiefly newsprint, equivalent to 4 million cords of pul_-
wood , on the basis of l ton paper equal s 1 cord pulpwood . 
1;1 Equi va ent to 3,178, 000 cords of pulpwood . Converted on the 
basis: 200 ,000 tons groundwo od at 0 . 91 cord per ton; 800,000 
tons sulphite at 1 . 82 cords per ton; 1,000 ,000 tons sulphate 
at 1.54 cords per ton . 
4/ Total of a ll imports in pulpwood equiva l ent . 
Source: U.S . Dept . of Agriculture, Forest Service ) 1946 . 
Even before the potential requirement s for fifty years 
hence are stated, the beginning of a trend becomes quite obvious . 
(l) Pulpwood requirements fo r 1950-55 are 
expected to increase 35 per cent over 
the year l9ll-4, which, for our purposes, 
we may classify as the starting point. 
(2) During 1944 t he per cent of pulpwood 
drain to total drain was 10 . 7.(1 ) 
l . U. S . Dept . of Agriculture, ''Gaging the Timber Resource of 
the United States , "For est Service, 1946, p . 57 . 
(3) The est imated drain during t he next 
f ive-year period ts 11 . 3 per cent of 
the total drain. l l ) 
AlreaCW, ans'\flrers are beginning to develop to the 
questions posed earl i er in this chapter . (1) According 
t o t he best estimates available , the potent i al requirements 
f or pulpwood show a very definite increase . (2) The rela tion-
ship between pulpwood requirements and the requirements of 
other wood-products industries is changing, and the indicat ions 
a r e t ha t the portion of total requirements used for pulp is 
becoming increasingly larger. (These f i gure s, of course , in -
elude the requirements f or rayon, cellophane, and pulp -filled 
plasti cs . ) 
B. Potential Requirements Fifty Years Hence 
All that has been said about requirements for the 
next f ive - year period has been ba s ed on a projection of pas t 
trends and upon scarcity conditions. However, it is obvious 
tha t such trends cannot be proj ected too far into thefuture, 
f or a point should be reached "'There demand will cea se to rise . 
But an ana l ysis of per capita cons umption is of va lue a t this 
point . 
1. U. S . Dept. of Agriculture , npotential Requirements f or 
Timber Products in the United States , "Forest Service , 
1946' p . 3 . 
7~-
Earlier in this chapter , it was noted t hat under nor-
mal conditions t here was a direct relationship between activity 
in the paper industry and gross na tiona l product . By select -
ing 1941 , 1-vhich v.m s the last year of close corre lation, a s a 
ba s e, it is possible to approach t he problem f rom the point of 
view of per capita consumption . 
During 1941 the per capita consumption of paper 
r eached a high point of 183 pounds . The critica l shortage fe l t 
f or some years after the war s upports the contention that per 
capita consmnption may easily r each 250 pounds . Under t he s e 
ciraumstances, a population of 167 mi llion ( 50 years f rom 
now) migh t easily use 21 million tons of paper . (1) 
On the same basis, i f it is assumed that t he per 
capita consumption of paperboard might be somewhere in the 
neighborhood of 275 pounds in the year 2000, it would mean 
an a nnual total of approximately 23 million tons. This would 
mean a total consumption of about 44 million tons of a ll t ype s 
of paper . A very conserva tive f i gure for the manufa cture of 
this amount ef paper wou ld be 40 million cords of pulpwood, 
even assuming that consider able progress will be made during 
75 
the next fif ty years in increasing the yield per cord of wo od . (2) 
1 . Ibi d . p . 49 
2 . Ibid . p . 50 
v.Jith reference to imports during the years ahead, 
the United States Forest Service has this to say: 
In the 50 years ahead, we should expect that 
the standards of living throughout the rest 
of the world would be rising. This would put 
heavy pressure upon a ll those pulpwood-producing 
areas from Hhich the United States is now draw-
ing its i mports of paper, pulp, and pulpwood . 
Insof ar as its forest policy is concerned, the 
United States should prepare, if need be, to be 
self - supplying by that time . (l) 
These figures indicate that pulpwood requirements 
fifty years from now (for paper and paperboard purpose s onl ) 
will be almost exactly twice the 1950-55 requirements and 
approxi mately 2.7 time s the 1944 requirements . 
Another point of major interest i s the r e lation -
ship between pulpwood requirements and total requirements de -
veloped from Table 15. In this table it can be seen tha t pulp -
wood requirements are 40 million cords or 3 .32 billion cubi c 
f eet . To t al r equirements are estimated to be 15. 6 billion 
cubic feet . Stated as a percentage of the tot a l , it i s readi l y 
seen that pulpwood r equirements represent 21 . 3 per cent of t~ al 
requirements. These comparisons reveal that not only is the 
amount of pulpwood required for paper and paperboard expected 
to double ·' but it i s a lso anticipated that the amount thus used 
l. Ibid. p . 50 
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will represent a much greater proportion of total requirements. 
Table 15 . - - Potential Annual Requirement 
fo r Timber Products in the United States 
50 Years Hence 
Estimated Estimated 
Potential requirement drain of drain 
Unit of domestic f rom trees 
Product measure Quantity timber of saw-
timber size 
Million Million 
Million cu . ft ~ bd . ft . 
Lumber Bd. ft . 39,000 7,956 )_~0 ' 692 
Fuel '\1\fo od Cords y 50 1,700 2,839 
Pulpwood Cords 40 3,320 10, 678 
Cross t ies, 
hewed Ties 18 194 887 
Veneer logs 
and bolts Bd . ft . 2,400 566 2,837 
Poles Poles 5 80 279 
Piling Linear ft . 23 17 69 
Fence posts Posts y 600 !~80 492 
rlline timbers 
not sawed Cu . ft. 220 220 312 
Cooperage 
stock Bd . ft . 700 165 830 
Hardwood 
distil -
lation Cords . 5 34 53 
Logs , bolts, 
for other 
uses Bd . f t . 1,500 354 1 J8oo 
Cordwood Cords 7 490 740 
Total of 
all produc t s 15.,576 62,508 
1/ It is estimated that 25 million cords might be cut 
from s ound living trees . 
2/ It i s estimated that 80 per cent might be cut from 
sound living trees . 
Source : Potenti al Requirements for Tmber Products in 
the United States, U. S . Department of Agri -
culture, Forest Service, 1946 . 
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Considered in this light, it is evident that the 
pulp and paper industry will play a more important rol e among 
the fores t products industries. Under the circumstances, it 
would appear vitally impor tant to the paper industry to pre -
pare long - range plans now to protect its future position . 
Many comp:1nies are_, in fact, doing just that . But some_, f or 
economic reasons , appear to be continuing practices in t he 
forests t i1at wi ll ultimately harm them . 
1Jhat avenues are open to the industry to improve the 
f orest situation? Careful f orest management, reforestation, 
and select ive cutting pr actice s are corrective measures that 
may be appli ed and_, indeed, must be appiied i f the forests are 
to continue to serve posterity . But it t akes years to grow a 
f orest crop . v,Jhat can be done in the short - run to help restore 
a favorab l e ba l anc e betw~en softwood drain and growth ? The use 
of wood substitutes would certainly appear to be worthy of 
consideration . 
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CHAPTER V 
WHEAT . STRAW AS A SUBSTITUTE FOR v.JOOD 
'J.lhe manufacture ofpaper from straw i s not a new 
devel opment in the paper indus t ry, for it has been used for 
year s in Europe, South Afr ica, South Ameri ca, and the Orient 
to produce very fine all - straw papers . Some bl ending has 
been done in Europe and South America, but the blending of 
straw pulp with wood pulp to make fine papers is a potentia l 
new use in t he Uni ted States, and Hheat stra1-1r has been found 
to be particularl y well- suited for the. manufacture of pulp 
f or this purpose. In fact, research by th e Northern Re -
giona l Research Laboratory a t Peoria , Illinois, indicates tha t 
such pul p can be substituted fo r wood pulp in quantities 
r anging from 25 to 40 per cent . 
The us e of the vmrd nsubsti tute 11 , hovJever, might be 
misleadin~ in thi s case unless defined . It i s, th er efore, 
ne cessary to point out that the word is not used to suggest 
that stravl pulp should eventually replace vvo od pulp as a r aN 
material . It i s mere l y used t o indicate t 1at a portion of the 
wood pulp now being used could be replaced to advantage . 
V.Jh en thought of i n such terms, it i s evident t hat it 
would be used as suppl ement ary to present materi a l s . Actua l ly, 
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careful considerat ion suggests that the most beneficial re -
s ult s are to be obta i ned by such use . In the f irst p l ace, it 
should hel p to r educe the pre sent drain on our sof twood forest s 
because it 1-'iOuld be us ed to reduc e the amount of sulphite pul p 
bei ng used . The eff ec t of this woul d be a much mar~ favorab l e 
bal ance be t ween annual growth and a nnua l drai n . Secondly, i'.Jhen 
use d for suppl ementary purposes, manuf acturers could use vary-
ing proportions of different pulps to bet t er develop t he spe -
cific ch2.racteristics desired . For examp l e, t he various types 
or pul p now being manufactured have char ac teristic s peculiar 
to each. Tha t is why di fferent blends of v.ro od pul p are pre -
pared to make different t ypes of paper . By the same token, 
s traw pul p could be added to the list to devel op specia l char -
a cteri sti cs . Straw pul p has narr ow f i bers which do not 
fibrillate as r eadily as wood pulp during the beating process . (l) 
I nclusion of a percent age of st~aw pulp shoul d result i n l e s s 
surfa ce ·fuzz and improve printing characteristi cs . Th i s is but 
one of many uses t hat. could be made of a material possessing t he 
characteristics of s t~aw pul p . 
\ 
1. Aronovsky , S . I . , 11 The Place of Straw Pulp in Fine Paper 
Manufacture, 11 Northern Regi onal Research Laboratory, Peoria, 
Illinois , Reprint ed from Chemurgic Digest, July, 1949 . 
A. Raw Material Available~ Used~ and Wasted 
It was pointed out i n the previous chapter that the 
estimated annual wood f iber requir ement for the period 1950 -
55 aggregated approximately 29 million cords. This figure 
represents 98 per cent of the tota l fi brous plant material 
used in this country . (l) In other words~ 98 per cent of al l 
fiber used comes from wood . 
If 3~000 pounds per cord is used as an average con-
version factor (a nd this f igure is -believed to be high because 
softwood we i ghs much l es s than that), it gives an annual re -
quirement of 43 million tons of wo od . 
What is the potential wheat straw supply~ and how 
does it compare vJi th the present. wo od requirements? According 
to Dr . Aronovsky of the Northern Regional Research Labora tory) 
in 1945~ '78 million tons of wh eat s traw were produced . A high 
portion o:f the ~rheat crop in the chief wheat - growi ng states was 
combi ne harvested~ and about 40 million tone of the straw was 
estimated as recoverabl e . Appr oximately 9 per cent of this re -
coverable straw was used or sold as baled straw~ 19 per cent 
was used or sold as l oose straw~ and 72 per cent was left in 
the fields or otherwise not utilized . (2 ) See Table 16. 
1 . Mimeographe d ~eport from Northern Laboratory~AIC-189 ~ May~ 1948 . 
2 . Ibid . p . 3. 
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Table 16 .--Es timated Production and Utilization 
of v·Theat Straw i n Strawboard ~1anufacturing States, 1945 
Used on Farm Unused 
Produced Re coverable or Sold. or Burned 
1000 t ons 1000 tons 1000 tons % 1000 tons % 
Ohio 1j.) 02~- 2 ,414 1,545 64 869 36 
Indiana 2,449 1,469 823 56 6 1~ 6 44 
Illinois 1 ,737 J- ,042 ~-17 1~0 625 60 
Michigan 1, 890 1,134 771 68 363 32 
runneso t a 1' 1~87 892 526 59 366 41 
I ovva 186 112 69 62 43 38 
Total 11 ,773 7,063 4,151 59 2,912 41 
u.s . 77 ,576 46,546 13,033 28 33,513 72 
Source: Aronovsky, s . I.' nThe l\1anufacture of Straw Pulp, ;r 
Reprint, The Paper I ndustry and Pape1., Horld, for 
April and rv:ray, 1948 . 
Table 17 show-s that, in 191~7, 95 million tons of 
wheat strav.r v-:ere produced . Applying the di stribution ratios 
given by Dr. Aronovsky above, i t becomes evident t hat about 
38 mil l i on tons of straw WEre probably wasted in that year . 
The se f i gures indicate that almost 90 per cent of the estimated 
w·ood- fiber r equirements could be supplied by the straw nov-r 
going to waste . 
Furthe r examina tion of this table reveals a nother 
factor wor thy of note at this time a lso . Through the period 
recorded in the table (1935- 1947) , the total United States pro-
duction of wheat straw has nearly doubled while the supply of 
quality pulpwood was dwindling . Another factor that might also 
be ment ioned is the difference in harvesting time . vlheat stra-\tl 
can be harvested every year , and it wil l be avai l able as long 
Tabl e 17 . - - Estimat ed Production of 1rJheat Strm'l 
in Major Wheat-Growing .States 
1935 - 39 1940 - 44 1945 1946 1947 
1000 tons 1000 tons 1000 tons 1000 tons 1000 tons 
Ohio 
Indi ana 
Illinoi s 
r.l i chi gan 
Minnesota 
I owa 
Tota l 
3~048 
2~09 1 
2, 689 
1,260 
1, 822 
638 
Corn Beltll , 548 
N. Dakota 3,884 
S. Dakota 1 ,282 
Nebra ska 3,131 
Kansa s 8~531 
To tal 
G. Pl a ins 17 , 028 
Oklahoma 3~51 6 
Texas 1,906 
Tota l 
Southv-re st 
Montana 
Idaho 
Colorado 
\'lash. 
Oregon 
Tota l 
2,483 
1, 824 
896 
3,370 
1,325 
Mt. & Pac . 9 , 898 
Tota l -- -
2 ,821 
1 ~658 
1,789 
1 ~ 1 87 
1~ 587 
261 
9~303 
9 , 897 
2,483 
3~333 
11 , 702 
3,947 
2,-975 
6 ,922 
4~ 837 
1,791 
1, 612 
3, 856 
l J 441~ 
13~ 540 
~-~ 024 
2 ~ l~ll-9 
1~737 
1 ,890 
l ' li-87 
186 
11,773 
10, 820 
3,476 
5, 765 
1~-' 556 
34 ,617 
5 , 171 
3 , 371 
4, 000 
2,291 
2 , 483 
4,306 
1, 527 
3,397 
2,056 
1~355 
1~ 603 
1, 896 
303 
10,610 
9,788 
3,724 
6,3 1~7 
14,908 
311-' 767 
6 ~178 
4 ~ 40l~ 
10~582 
4' 1~02 
2' 1~ 39 
2, 591~ 
5, 1!-58 
1 ,762 
18,655 
vlh .Belts 43, 876 5'7 , 180 69 ~ 539 74~614 
Tota l U.S 53,104 65~013 77,576 80,713 
.Sourc e : APonovslcy, .S . I . , 11 The Manufacture of 
Reprint~ The Paper Industr•y and Pap er 
April and May , 1948 . 
3,432 
2~507 
1, 997 
2~086 
1,444 
228 
11 , 694 
10~223 
3,754 
6,321 
20,069 
40,367 
7,331 
8 , 699 
16 ,030 
1~ ' 503 
2,655 
4,134 
4,533 
1,513 
17 , 338 
85 ,429 
95 , 9~4 
S travv Pulp~ n 
World, for 
a s wh eat is grmm . Trees can also be harve sted every year · if 
susta ined- yield programs are developed . But the planting a nd 
harvesting of any given area is a long-term proposition i f 
11 mining il operations are carried on as is frequently the case . 
B. Procurement and Storage 
Although the potential supply of straw staggers the 
imaginat:i..on, it is in the areas of procurement and storage tra t 
industry f a ces its major probl ems in t he use of straw . As a 
matter of fact, the few manufacturers of strawboard products, 
such as the material made to line boxes and cartons, experi-
enced di l'ficulty in procuring adequate supplies f or a number 
of years beginning in the late 1930 ' s . (l). 
Several factors were responsible for creating this 
scarcity of raw material in the midst of plent y. In the f irst 
place, a very rapid change - over from t h e binder to the combine 
method of harvesting was t aking p l ace thr oughout a l l the major 
vJheat areas as vvell as in the strawboard- producing states, 
and no suitable equipment was developed to gather and bale the 
straw under these changed conditions . (2) 
In binder harvesting, the straw and grain are 
cut and brought to a stationary thresher 'tiJ'hich 
separates them and discharges the straw onto an 
adjacent pile . The straw f rom this pile i s then 
baled with l arge stationary balers . In combine 
harvesting, however, the straw is scattered over 
1 . Lathrop, Elbert C. , nv.Jheat Straw for Improved Paper and 
Board Products, 11 Northern Regional Research Laboratory, 
Peoria, Illino is, January, 1949 . (Paper presented at the 
annual meeting of the technical section of t he Canadian 
Pulp and Paper Association , Montreal . 
2 . Aronovsky, S . I . , 11 The Manufacture of Straw Pulp, 11 Northern 
Regiona l Research Laborato~y, Peoria, Illinois, Reprinted 
fr om The Paper Industry and Paper World, for April .and 
Il1ay, 1948 . 
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the ground as the machine moves a cross the 
grain field . Picking up the combined straw 
a nd bringing it to a stati onary baler is both 
l aborious and une conomic a l . Straw picked up 
in this manner would usually conta in a con -
s iderable amount of dirt . Up to 1940 , hov.rever, 
no provi s ion had been made for effective and 
economical gathering of the scattered combined 
strav.r . The farm equipment manuf acturers had 
not m2.de sLli t abl e straw pickup and baling machines 
to accompany t he increasing production of com-
bine harvesters .( l) 
In recent years, however, equipment manufacturers have 
developed one -man balers that pi ck up the straw a nd bale it . 
These machines produce a reas onably satisfa ctory bale even 
under r elatively adverse conditions. Actually, they ar e s i mp l y 
modifications of balers that were previously developed f or hay . 
This dev e lopment has material l y i mproved t he situation . 
A s e cond difficulty tha t was encountered centered 
a round the old methods used to determine the moisture content 
of ba l es of stravv. Obviously, manufac turers vvere not anxious 
to pay for 100 tons of straw only to discover l ater tha t 50 
p er c ent of the tota l we i gh t paid f or was wat er, yet none of 
the ordinary me thods used to determine moisture wer e satisfac -
tory fo r straw . As a resul t, moisture content wa s est imated 
simply by fee ling of th e ba les . ( 2) Iilith such a n unsatisfactory 
method being the rule rather tha n the exceptionJ the deve lon -
ment of ill will be tween buyer s and sellers of straw was in -
1 . Ibid . p . l+. 
2 . Ibid . P.S 
8s 
evi t ab l e . Farmers who felt that t hey were bei ng underpa i d for 
a ctua l straw- content of shipment s lost i nt er es t as suppliers . 
However, the cooperative efforts of the Northern Laboratory~ 
t he Technica l As so c i at i on of the Pulp and Paper Industry~ and 
t he strawboard mills have resulted i n a fa irly sati sfactory 
solution to this vexing probl em by adapting an electrical re -
s i s tanc e i ns trument to give quite ac curate r eproducibl e test 
l'"'esul ts . (1) 
As a consequence ~ during 1948 , t he strav,rboard mill s 
r eceived ample supplies of strav'r a t de liver ed prices of $12 
to $14 per ton wi thin an aver age 100-mil e r adius of the mil ls . 
During that year t he farme rs r eceived approximately $3 per 
ton f or straw in the f ields . But i f they collected, ba led, 
and t r ansported the mat eria l to t he mills themselves , t hey 
received considerably more t han that .(2) 
According t o Mr . El i sha B. Lewis, chemist in charge 
of research f or t he Howar d Paper Mills , t he price factor of 
agricultural res idues is still another important r eason 1.vhy 
such fibers should be considered as a suppl ement to wood and 
not as a substitute for it. According to him, the ac tua l cost 
of produc t ion is a minor matter and the procurement price a 
1 . I bid . p . 5 
2. La t hrop , Elbert C., 11 \'fneat Stra·w for Improved Paper and Board 
Products,n Northern Re gional Research Labora tory, Peoria, 
Illinoi s , J anuary, 1949 . 
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major factor~nce this shows wide variations due to seasonal 
crops, IAJhere gi'own, and accessibility to plants of areas of 
produc t inn . (l) 
Continued improvement in handling equipment is to be 
expected as equipment manufacturers come to a bettei' under-
standing of the problems facing industr;y . These i mprovements 
should not only permanently solve the pi'ocurement problem of 
the straw·board industry but a lso make large quanti ties of the 
potential supply of straH· readily available to other divisions 
of the paper industry . 
At the same time that r esearch was being conducted 
on the problem of procurement, attention was also being given 
to the problem of storage. 
When it is considered that lai'ge northern mills, 
operating under reasonably normal conditions, maintain a 
year ' s supply of pulpwood in the yard, it would appear- - at 
f irst gl ance --that the situation 1Arould be fairly comparable 
f or straw since a year ' s supply of an annual crop would in 
all probability be maintained also --even though spring and 
winter wheat are harvested at different times, and even though 
some buyers might stoPe some too . 
l. Personal letter from Mr . E . B. Lewis, dated January 8, 19L~g . 
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But the s torage of straw involves a number of factors 
not present i n the stor age of pulpwood . In t he f irs t place, 
much more space would be required for the storage of straw . 
I n the second pl a ce, straw is subject t o much mor e r apid de -
terioration than pulpwood. Los s es fr om weathering and ricro· i ~ 
attack hav e been known to run to more than 10 per cent in un-
protecte. r icks . (l) Protective coverings have been used in 
some cases, but the initial co s t i s high when one thinks i n 
terms of protective materia ls sufficient to cover 25 to 50 
huge ricks . However , the probl em of preserving stored straw 
appears to have been so lved through the use of chemical s, fo r 
it is said t hat Borax applied to the top t wo ti ers of s traw 
ricks preserves the straw at a defi ni te saving in cost and 
in straw quality . (2 ) Lastly, the danger from f i re woul d appear 
to be much greater v"J"ith stravv than with pulpwood. 
One peculiarity of pulpwood (at l east ihe har dwoods 
cooked by the soda proce ss ) is tha t up to a certa in poi nt, 
weathering has a benefic i a l effec t in that t he drying out of 
t he sap improves conditions in t he r ecovery pl ant by reducing 
foam . Foamy black liquor is nearly always the result of cook-
ing green wood . 
1 . Aronovsky,S . I.,"The r-1anufacture of Straw Pul p, 11 reprinted 
fr om The Paper I ndustry and Paper World, f or April and 
May, 1 9 1~ 8 . 
2 . Lathrop, E . C. ,nv.Jhea t Strmv for Improved Paper a nd Board 
Products, 11 Northern Labora tory, Januar y, 1949 . 
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The f ollmving excerpt fr om Dr . Aronovsky 1 s "The 
Manufacture of Straw Pulp" very effectively describes future 
procurement and storage: 
It is expected that the price of straw in the 
mill yard will be reduced below the present 
inf lated cost through decreased manual hand-
ling and decreased losses of fiber from exces-
sive weathering and microbial attack . It is 
obvious, therefore, that a point must be 
reached . where the abundant , low- cost straw 
can compete with pulpwood as a raw material 
for paper, on an equal economic basis.(l) 
Far mers use some stratv f or animal bedding and as a 
mulch, but as ide from that there is practically no competition 
for straw . 
C. Cooking Processes Available 
A matter of great concern to any manufacturer of 
wood pu l p contemplating the production of straw pulp would, 
of course, be the extent to which the regular pulp mill equip -
ment would have to be changed and the change in the cooking 
process that would be necessary. In this respect, much en -
couraging inf orma tion is available . 
Regular pulp mill equipment can be used f or the pro-
duction of straw pulp by the soda, sulphate, and neutral sul-
phite process, without the development of totally new tech -
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1 . Aronovsky, S.I . , 11 The Manufacture of Straw Pulp,tt reprinted 
f rom The Paper Industry and Paper V.Jorld, f or April and JVIay 
1948 . 
niques . As a matter of fact, one successful commercial - scale 
test run, which will be • described at l ength in a later section, 
was made using standard sulphite rnill equi pment, and such 
equipment is not considered to be wholely suitable for straw-
pulp purposes . (l) From the standpoint of equipment, then, it 
may be ·said that the out look i s extremel y encouraging . The 
Northern Laboratory has, however, recently developed a new 
method of pulping straw 1-'Jhich represents a radica l departure 
from common practice and does require nevv pul ping equipment. 
This method mal{es us e of a hydrapulper v.rhich co bines 
chemical and mechanical action on the straw a t atmospheric 
pressure and at a temperature of approximately 100 degrees 
c . (2) The usual practice is to cook wood or straw under 
pre s s ure, at high temperatures, and without mechanical action . 
A considerable portion of the straw pulp currently 
manufa ctured on a commercial scale is produced by the Nell -
known soda and sulphate processes used in the production of 
wood pulp . This indicates that mills producing soda and sul -
pha te wood pulp would be in a very f avorable position as far 
l. Aronovsky, S. I . "The Place of Stravv Pulp in Fine Paper JVIan-
ufacture, 11 reprint ed from Chemurgic Digest, July, 19l~9 . 
2 . Aronovsky, S . I. and Lathrop, E . C., tt A New r~I e chano -Chemical 
Process fo r Pul pi ng Agricultura l Residues, 11 r eprinted from 
TAPPI, Volume 32 , No. !_J., Apri l, 1949. 
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as equipment and processe s a r e concer ned . Labora tory experi -
ments wi th these processes reveal t hat t he soda process produces 
pulp of s r eat er strengt_ than sulphate . However, sul phate gives 
a gr eat er yield . A di sadvantage coin.rnon to both is tha t the-
produce c>tr aw pulp that i s 11 slov.rer tt ( 1 ). than wood pulp coo -::ed 
by the sc.me processes . 
The neutra l sul phite process, a fa i r l y new develop -
ment by the ~orthern Laboratory, produces a much freer, high -
yield pulp, wi th s t rength chara cteristics closely r esemb_ing 
sulphite wood pulp in a ll respects except t ear resistance . 
(The t ear• resi s t ance is s omewhat lovier than sul phite.) It 
should also be pointed out tha t this proces s can be u sed 'i th 
Pegul ar soda or sul phate mill equipment . ( 2 ) 
The new mechano - chemi cal method of pul pi n i s re -
ported to produc e excellent pul p when us i ng the soda or sul -
phate processes, but the method i s not suitab l e f or t he new 
neutra l sul phite proce ss . With soda and sul phate, excellent 
pulps wer e produced i n' the astoni shingl y short cooking time of 
1. Slowness means tha t wat er does not drain t hrough the wire 
of a paper machine a s r apidly as desir ed . Slow pul p, 
therefo r e, r educes the speed a t vJ'hich a paper machi ne can 
oper a t e . 
2 . Aronovslcy, S . I., !!The Place of Straw Pul p i n Fine Paper 
I1Ta1 ufacture, " reprinted f rom Chemurgic Dige st , July , 1949 . 
one - ha l f hour . (1) ~ooking under pressure r equires two hours 
for stra~ . The shorter time for the new process is a ttributed 
to the mechanic~l action involved . ) 
The regular acid sulphite process conunonly used fo r 
th e produc tion of sul phite wood pulp has been f ound to be un -
suited for the produc tion of straw pulp because it r esul ts in 
a re l a tively weak and comparatively brittle pulp . Actual l y, 
experimental t es ts have shown it to be --on the average - - onl-
about one - third as strong as straw pulp cooked by the soda 
process . ( 2) 
Thus it is seen that , as far as equipment and pro -
cesses a r e concerned, the paper i ndustry should experience 
little diffic~lty in adapting it self to the manufacture of 
straw pulp f or blending purposes . It appears tha t the maj or 
drawbacks at present are of an economic rather than of a 
technical nature . This being the case, t wo forces are at 
work which make the use of straw increasi ngly a ttractive, 
namely, constantly improving conditions in the procurement 
and storage of straw and the growing scarcity of suitable 
1 . Aronovsky, S.I., and Lathrop; E. C. , l!A Nev; Hechano ...:chemi cal 
Process for Pulping Agricultural Residues, 11 r eprinted from 
TAPPI, Volume 32, No . 4 , Apri l, 1 91~9 . 
2 . Ar onovsky , S.I . , Ernst, A. J . Sutcliffe, H. I•1 ., and Nelson, 
G. H., nAgricultura l Residue Pulps --Comparison of Pulping 
Processes, 11 reprint from Paper Trade Journal, June 24, 1948 . 
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pulpwood. 
Since mention has been made, not once but several 
times, of the possibility of replacing a portion of the sul -
phite pulp now being used with straw pulp, it remains to be 
shown that the se statements were made not only because it is 
the softwoods ( from which sulphite i s made) that are becoming 
scarce , but also because straw pulp compares very favorably 
with sulphite pulp . Chart 8 s~bstantiates the above state -
ment, and also shows the definite superiority of straw pulp 
over hardwood soda pulp. 
A nevJ' process whi ch has been developed by the Kins - . 
ley Chemical Company of Cleveland, Ohio, and which uses a 
secret chemical, is described in Appendix C. It has not been 
included in this section because it is a method deve l oped to 
produce an all - straN paper instead of a blend . I t does, how-
ever, use standard pulp mill equipment . The pro ces s vvas test -
ed on a commercial basis at the Chemical Paper• Manufacturing 
Company of Ho l yoke, Massachusetts, with a run of several tons 
of newsprint in January, 1949 . 
D. Description of a Test Run and Commercial Scale Operation 
Although it is well - known that the results obtained 
on a laboratory basis f requently cannot be duplicat ed or even 
closely approximated when attempted on a commercial scale, the 
fo llowing illustrations indicate quite conclusively that 
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Chart 8,--Strength Character1et1cs 
or Yarioue Types or pylp 
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Source: Aronovsky, s. I., "The Manufacture of Straw Pul p ," 
reprinted from The Paper Industry and Paper World, 
for A~ril and May, 1948. 
95 
cormnercia. l - scale runs of straw pulp compare very favorably with 
· laboratory experiments . 
l . A Test Run 
To determine if s trm-·i r epresented a satis -
factory cellulose source for newsprint~ the 
Ontario Paper Company, Ltd . expressed will-
ingness to try out t he production of neutral 
sulphite fine strat'l pulp on a mill scale~ 
and ~ake a newsprint run with a blend of 
this pulp and its regular groundwood sulphite 
furnish . The , Company fully agreed that under 
normal conditions such pulp could probably 
not be manufactured at a 6ost to compete with 
groundwOod. 
( Author's note: This is understandable, 
f or groundwood is a mechanical process 
pulp and l ess expensive to manufacture 
than the f ine chemical pulps.) 
As a result, Dr . Aronovsky supervised the pro -
duction of about·seven tons of bleached straw 
pulp in the mill at Thorold in May, 1948 . 
This pulp was produced under far from ideal 
conditions, since production schedules were 
paramount and the digester and other equip -
ment were not wholely suitable. (Author's 
note : Sulphite digester .) Yields of the un-
bleached pulp were about 52%,and its strength 
compared favorably with laboratory results . 
One-stage bleaching in a tank with inadequate 
circulation resulted in over - bleaching . The 
pulp, blended to the extent of 17 to 29%, 
nevertheless, ran on a 183- inch trim machine 
at 1120 f . p . m. for 7 hours with only one 
breal-c, caused by a lump of pulp fal ling from 
a press onto the wet sheet. The paper v-ms 
judged by the mill as equal to standard, with 
slightly j_mproved formation and smoothness 
and sliffit increase i n density . 'Ih i_s special 
newsprint was printed by the Chica0 o Tribune 
on June 28, 1948 into 163,000 copies of its 
28 - page mail edition . The paper ran wi thout 
a break on the presses, whereas about two 
breaks per 100,000 copies are ordinarily ex-
pected . The pressmen were well sat isf i ed and 
judged the paper equal to standard . ' The 
slightly better f ormation and smoothness led 
t o clearer half - tones . (1) 
2 . A.Commercial Scale Operation 
The pul p i ng and pulp mill equipment required 
to produce neutral sulphite vv-heat stra\'·T pul p 
is prac t ic 1 y the same a s that used for t he 
alkaline pulping of wood . This has alr eady 
been demonstrated on a connnerc i a l scale in 
Holland. Shortly after the v1Tar a commission 
of Dutch papermalcers vi s ited the Noi'thern 
Laboratory to discus s s traw pulping, and 
the essential s teps of the neutral sulphite 
pulping process was outlined to them . Within 
three months after they had returned to 
Holla nd they were pi'oducing regula~ly about 
100 tons per week of bleached neutral sul phite 
strm'l pulp~ in a mill vrhich had unt il then 
been used for making inf erior acid sulphite 
s traw pulp. According to their report, the 
yi elds and properties of their commercial 
neutral sulphite .pulp , made with the avail -
ab l e pulp mill equi pment, were essentially 
the same as those obtained by the Peoria 
Laboratory . The bleached pulp is used in 
Hol1and by itself and in admix~~ure with 
other papermaking . f i bers for the pl"'oduc tion 
l. Lathrop, E.C . , 11 \,lheat Stra'\Ar for Improved Paper and Board 
Products , n Northern Regional Research Laboratory, Peoria, 
Illinois . Paper presented at the annual meeting of the 
Technical Section of the Canadian Pulp and Paper Associa -
tion, Montreal, January 26 - 28, 1949 , p . 9 . 
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of fine specialty papers and board . (1) 
Such favorable reports would seem to merit care fu l 
consideration by manufacturers faced wi th short supply and 
who are located in areas rel a tively close to the whea t areas . 
It would seem tha t they should serve to stimulate closer co -
operation between pulp and paper manufacturers, equipment 
manufacturers, and straw suppl i ers i n an at t empt to place t he 
procurement of straw on an equal economic basis with wood . 
E . Cost of Production ( 2 ) 
As yet it is impossi b l e to obtain comn1erc i al - scale 
co s t figures f or the production of straw pulp by the neutral 
sulphite process (v'lhi ch i s one of the most promi s i ng methods) 
because this pulp is no t ye t be i ng manufac t ured on a l arge 
scal e in this country . However, by using the rmq ma t eria ls 
prices of December, 1947, a yield figure of 50 per cent , and 
a bleach figur e of 7 per cent , an approximati on of costs may 
be made . 
Raw mat eri a l cost for producing one ton of 
air - dry bleached s traw pul p: 
·Straw--4,000 lb. a t $l l~ peP to i1 ~~ 28 . 00 
l. Aronovsky, S . I. , 11 The Nanufacture of Stra"t·l Pulp, 11 reprinted 
from the Paper Industry and Paper VJor ld, Apri l and I·1ay, 
1948 . 
2 . Ibid . p . 15 . 
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Cooking chemicals --
Na2S03 --288 lb . 
Na2C03 -- go lb. 
Bleach --
Cl2-- 161 lb . 
CaO-- 42 l b . 
Na2S03 -- ll lb . 
Na2C03-- ll lb . 
Total 
at $2. 60 per 
at $1. 80 per 
at $2 . 55 per 
at $10.00 per' 
at ~p2 . 60 per 
a t $1 . 80 per 
cvvt . 
cwt. 
cwt . 
ton . 
cwt . 
cwt. 
$ 7 . 49 
1 . 62 
4.11 
. 21 
. 29 
. 20 
$41 . 92 
Doubling this figure to arrive at an est i mated cos t of the 
manufactured product gives $83 . 84 as the manufactured cbst of 
orl2 ton of pulp . 
F . Comparison of Cost with Wood Pulp 
During the year 1947, soda pul p was selling for 
$125 a ton and sulphite and sulphate even higher . Allowing 
a generous margin for profit in such selling pr'ices, as -v-rou ld 
a lmost inevitably be the case under condi tions of scarcity, 
one can quite safely assume that the cost of production is 
probably reasonably close to the es timated cost for straw . 
Bearing in mind the fact that, as equipment for handling 
straw improves, the cost of this raw materia l should decrease, 
it would seem that the economi c mee ting of straw and wood is 
not too clistant. 
One may advance the argmnent that transportation 
costs vrill prevent straw from ever competing successful ly 
with wood . A counter - argument here would be that as wood grows 
scarcer in the older producing areas, more and more will have 
98 
to be obtained from distant places which v.ril l mi se the 
transportation costs of wood too. Competition has already 
resulted in a material increase in price. A combination 
of the two might well bring straw into a highl y favorab l e 
posj_t ion . 
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CHAPTER VI 
A CONSI DERA'riON OF OTHER HATERI ALS AVAILABL~ 
A. Ri ce Straw 
Table 2, in Chapter I, shows that the potential 
supply of rice straw has been gradually increasing throughout 
the years the same as viheat straw has but on a much smaller 
scale , being only a littl e over 2 l/2 million tons i n 191~7 . 
This probably would not preclude its use i f all other factors 
were equal, for such an amount would produce approximately a 
million tons of pulp annually . But other factors ar e not 
equa l . E.:;cperi mental runs have shown that a l thoue;h the yield 
compares qui te favorably Ni th vrh eat s traw , tl1e strength prop -
erties do not run as high as v1heat . This V.Jeakness p l aces rice 
str·aw in an unfavorab l e position compar ed -vvith wheat, but it 
is used by the strm1board mills "t·rhen v·Theat straw is in short 
supply . Hhen used, it i s blended 1vi th vlheat straw to mini mize 
the effect of lower strength . As a blend, small amounts could 
be used in be t ter quality paper . However, it is not used i n 
such paper at present i n thi s country .(l) 
l . Aronovsky, S . I . , Younger, J . O. , and Nelson, G. H.·, 11 Agri -
cultura l Residue Pulps fo r Corrugating, Effec t s of We ather -
ing , and of Various Cooking Conditions," Paper Tr ade 
Journa l, Volume 120, February, 1945 . 
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B. Barley Straw 
The potential supply of bar l ey s traw was approxi -
mat ely 10 mil lion tons i n 1947 . Such a supply would produce 
a substantial quantity of pulp annually, but the yield per 
ton i s lower than ei t her wheat or rice s t raw . On a strength 
basis, it is weaker than wheat but stronger than Pice . (l ) 
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Thes e yi eld and strengt h tests were made on l abora t ory 
samples, but since the commercia l-sca le tests and l abora tory 
runs on. v-rheat s traw were extremely close, it i s reasonable to 
assume t hat this straw would react in similar fashion . 
The conclusions to be drawn from such work are that 
although ric e and barley straw are fa i rly s uitabl e f or corruga-
ting or paperboard pulps , they compare unfavorably with wheat 
straw in t he manufac ture of strong pulp f or fine papers . Like 
rice s t r aw , barl ey strav: is used b~r the stra'V'rboard mills only 
in per i ods of short suppl y of wheat s traw . In the better• gr ades 
of paper small amounts could be used as a blend . It i s no t 
used in such paper at present . 
C. Oat Straw 
During t he year 1947, over 31 mi llion tons of oa t 
s traw wa s produced in the United States . This production was 
1 . I bi d . p . 5 . 
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second o _ly to wheat . Superficially, it woul d appear tha t this 
i s a substantial potential straw supply. Close examina tion 
of the facts, hmvever , reveals t hat oat straw, because of its 
higher feeding value , is a preferred str av-J for farm uses. 
This f~ct would reduce the potential suppl y available to in-
dus try considerably . 
Experiments by the National Bureau of Standards hav e 
indicated that pulp made from oat straw was stronger t han 
v-Jheat · straw but more difficult to bleach . ( l) 
oa t stra tv, while used to a certain extent by t he 
strawboard mills, i s not particularly well - liked by them be -
cause it makes a sof t er paper . ( 2) In some f iner grades of 
paper this might well be a desirable characteristi c, but the 
supply s ituation \IJ'ould be much more variabl e t han for wheat 
strat·J, since it is used for feeding purposes and the amount 
of livestoc~ kept by farmers of ten changes according to market 
price s. Thi~added to the fact tha t there is such an abun -
dance of wheat straw, would tip the scal es heavi l y in favor 
of wheat stra1t.f, to say nothing of the higher bleach requirements 
1. Wingf i e ld , Baker, Whittemore, E.R . , Overman, C.B . , Sweeney, 
O. R. , and Acree, S. F . , 11 Paper Pulp from Cereal Straws by a 
Iviodified Sulphate Process, 11 United States Department of Com-
merce, Miscellaneous Publicati on M-124, August 4, 1936 . 
2 . Aronovsky, S . I., 11 The r.1anufacture of Straw Pulp, reprinted 
from the Paper Ind0.stry and Paper v·Jorld, fop April and May, 
1948 . 
for oat straw . But oat straw pulp could be used in small 
amounts in the better gr ades of papel" . It is not so used at 
present. 
D. Bagasse 
Bagasse is the fiber l eft after the juice has been 
squeezed from sugal" cane at the raw- sugar mill . For years 
it was used as a fUel by these mills, but moPe recently a 
certain amount has been used in the production of compo sition 
board, such as 11 Celotex . 11 
Exper iment al cooks made at the Northern Laboratory 
indicate that \:vhile yields are greater fr om bagasse than from 
wheat. straw, the s trength characteristics c losely resemble 
those of r ice and barley straw pulps .(l) This means that 
vrheat straw '~-'Tould still be shovm preference for f ine quality 
papers . 
During World War II , some bagasse was us ed .to eke 
out the straw supply, but its use has been discontinued . It 
is usable but not as suitable as wheat straw . 
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1. · .ll.ronovslcy, S . I., Younger, J . O., and Nelson, G.H . , nt\.gri -
cultural Residue Pul ps for Corrugating, Effects of Weather -
ing and of Vari ous Cooking Conditions,n Paper Trade Journal, 
Volume 120.: Februar~~ 1 9~·5 . 
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E . Hemp Hurds (1) 
Hemp has, of course, long been known as one of the 
finest cordage materia ls grown . Hemp hurds , however, are not 
quite so generally known. They are the woody parts that re -
main after the hemp f iber has been removed. Therefore, thi s 
material i s a by- product the same as sugarcane bagasse would 
be . For many years hemp was a fairly important crop on the 
farms of Kentucky, but tobacco has long since replaced it as 
a major crop . Today it appears t hat areas of Wisconsin and 
the corn- be l t states find its production most profitable . 
Experiments with hemp hurds reveal that more chem-
icals are required for pul ping hurds than for pulping the 
materia.ls previously mentioned, vrhile sti'ength charac teristic s 
are practically the same as those of the weaker strm·rs and 
bagasse . This means that the cost of pulping would be slight -
ly higher with no corresponding gain in pulp value. 
This raw material produces a pu l p similar to rice 
and barley straw pulp, but it is no t being used at present . 
l. Lewis, E . B. , Card, Dana G. , and HcHargue, J.S . , "Tobacco 
Stallcs, Hemp Hurds, and Sorghum Bagasse as Sources of Cell -
ulose f or r,qaldng High - Quality Paper' II Kentucky Agricultural 
Experiment Station, Lexing ton, Kentucky, Bulletin No . 515, 
l\1arch, 1948 . 
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F . Cornstalks 
Small - scale pul ping experiments made in the branch 
laboratory of the National Bureau of Standards at Ames~ Imm, 
in cooperation with Iowa State College, indicated that corn-
stalks could be pulped in the conventional type of equipment . (l) 
Hhite pulp of fair quality for medium grades of 
writing papers were successfully produced in these experiments. 
But several factors combine at present to preclude the immediate 
use of cornstalks as a source of raw material. In the first 
place, although cornstalks are grown in abundance in thi s country, 
no economical method has yet been deve loped to preserve this 
raw material. In the second place, no economical method has 
been developed to collect the material . In the third place~ 
before thr process can be of conu11ercial interest, it 11rill be 
necessary to find profitable us es for the pith and fine fibrous 
material which constitutes about 27.5 per cent ( 2) of the gross 
weight of the stal ks . Long f i ber in cornstalks represents 
about 43 per cent of the gross v'leight of the s t alks which gives 
1. Weber, Charles G. , Shaw~ Merle B. , and O'Leary, M. J., 
"Papermalcing Quality of Cornstalks, 11 Department of Commerce, 
Miscellaneous Publicati on M- 147, February 1$, 1935. 
2. ~vhittemore, E.R.~ Overman, C.B., and lt!ingfield, Baker, 
11 Separation of Cornstalks into Long Fibers, Pith, and 
Fines, 11 Department of Commerce , r.Uscellaneous Publication 
M-148, May 4, 1935 ~ 
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a yield in pulp of only about 30 per cent . (l) According!~ 
the importance of finding a use for the other portions of the 
stalk i s obvious . 
In su:m..rnary; it may be said that the various material s 
discussed in this chapter offer possibilities f or medium quali ty 
lvrit ing papers and; to a certain extent, show some possibilities 
for high quality papers; however; not one of them seems to offer 
the same potentialities as v.Jheat straw . It is fortunate tl1at 
tl1e materi~l which appears to be the best suited as a substi -
tute for wood also orfers the greates t possibilities as a paten-
tial source of supply . A comparison of the f i gures in Chart 
No . 2 shows that of the 145 mill ion tons of straw produced in 
this country in 1947 ) 95 1/ 2 million tons was "tvheat strat·r. 
1 . Weber , Charl es G. , Shaw, Merle B. ; and O' Leary, M.J . , 
;r Papermal-cing Quality of Cornstalks, n Department of 
Commerce, I·,1iscel l aneous Publica tion IVI -147, Februar y 18., 
1935. 
CHAPTER VII 
OUTLOOK FOR THE FUTURE 
Considering North A..meriea as a whole~ forest re -
s ources appear to be sufficient to maintai n the pulp and paper 
indus try ~ t it s present leve l of produc tion , but this wou l d 
neeessitate drawing upon the hitherto untapped res erve s of 
Al aska, the northern part of Canada, and some portions of the 
Roeky Nounta ins; (l) the tappi ns of t hese res erves means in -
ereased fre i ght eharges and a consequent high~r cost of raw 
ma terials; f or these areas are no t as eeonomieally a ccessi ble 
as pr esent regions. 
Greatly increased produc tion,for North America as a 
vrho l e j could no t be suppli ed from pr esent resources vJi.tho ut 
greatly i nwroved fore st management of m~ny additional forest 
a r eas , the reduction of lo sses now suffered from fires and 
.i sease~ and the uti l iza tion of greater quant i ties of hard -
woods . ( 2, 
For the United ~tat es, the economic unit considered 
in this st~dy, the suppl y s itua t ion i s le ss favorab l e than for 
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North J\.merica be cause Canadi an reserves a r e not fre e l y availab l e 
l . U.S . Department o·f Cominerce , 11 Pul p, Paper, and Board I n -
dustry Report, Annua l Review, Februar y, 1950. 
2 . Ibid . p . 14 . 
to this c8untry . Ev i dence of the importance of adequate sup -
plie s to t hi s country i s cont a i ned i n the Department of Com-
merce statement t hat during 1947 the United States produced 
40 per cent of the world output of wood pulp and a ccounted 
for over 50 per cent of vvorld consumption . ( 1 ) 
This country is facing a s t eady shri nkage of soft -
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·Hoods and parti cul arly t hose 1t·Th i ch ar e economical ly access i ble . 
To help relieve this situation, the United States For est 
Se1;,vice recently offered f or sale 4 1/2 million cords of pulp -
wood (mostly spruce) in the national forests of wes t ern Colo -
rado . ( 2) The most logica l r egion to make us e of such material 
would be the Lake States . But the ques tion of accessibility 
inlll1ediate1y presents itself . Hoads into t he f orests must be 
built a t considerab l e cost . The problem of freight rates must 
be faced and weighed careful l y . As previously stated, wood wil l 
undoubtedly be available to the industry in the f utur e a t a 
price . Could mills pur chasing thi s r aw material compete success :-
fu l l y with other producing areas at the present t i me? I t vvoul d 
appear di ff icult . 
Continued shrinkage can only r esult in increased com-
pe t ition fo r available supplies , which means higher prices . 
l . Ibid . p . 27. 
2 . Ibid . p . 14 . 
Only better forest management and the conversi on of some mills 
to other n1ateria l s can r everse the present t rend . Tha t t hese 
poi nts are recognized is evidenced by the fac t that a ll im-
portant pul p and paper companies have purchas ed l a r ge a r eas Oi 
submar gi nal land and have employed foresters to develop sus -
tained- yield fo r ests . (1) Some companies have a lso carried on 
extensive experiments in an a ttempt t o a dapt hardvvo ods to t heir 
part icular needs . ( 2 ) But a greatly expanded program mu s t be 
developed in the fu ture i f balanced f orests are to be r estored 
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and a sufficient quant ity of all t;y-=_oes of t imber is to b e avail -
able in t he years to come . 
A. r·:Ianagement Status of Commercial Forest Lands (3) 
There are three major aspects of sound forest manage -
ment t hat should be considered in any forest program i f best 
r esult s are to be obta ined . They are cutting practices, f ire 
prot ection, and sustained yield . The extentm which the com-
bination of these factors is applied measures the degree of 
fo r es t management . 
Befor e cons idering the management status of commercia l 
1. Ibid . p . 6 . 
2 . Ibid . p . llJ . . 
3. Taken f rom , U.S. Department of Agri culture, "The Manage -
ment Sta tus of Forest Lands in the United States, n Forest 
Service ; 19L~ 6 . 
forest lands in the United States it is necessary to define 
the terms used in the tables to be presented . Cutting prac -
tice is divided into five major subdi vis i ons to indicate the 
range of present practice and the extent to whi ch various 
ownership classes fall within each subdivision . Fire protec -
tion is divided into four classi f ications for the same reason. 
The sustained- yield category is presented as a percentage of 
the total of each ownership class since i t is merely an 
attempt to indicate whether or not a sustained-y ield program 
is in effect . 
The various subdivisions as prepared by the United 
States Forest Service are as follows: 
Cutting Practice Ratings 
1 . High - order cutting r equires the best t ypes of har -
vest cutting~ whi ch 11Vill build up and mai ntain 
quality and quantity yields consistent with the 
full productive capacity of the land . lqherever 
needed~ it requir es cultural practices~ such as 
planting, timber - stand - improvement 6uttings, 
thinnings, and control of grazing . 
2 . Good cutting requires that the cut be made in 
ac cordance with the demands of good silvicul -
ture and that the land be left i n possession 
of desirable species in condition f or vigorous 
growth in the immediate future . It is sub -
stantially better tha n fair cutting and con -
tains some of the elements of high - order cut -
ting . 
3 . Fair cutting marks the beginning of cutting 
practices which VJill maintain on the land any 
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Peasonable stock of growing timber in species 
that are desirable and mar ketable. 
4 . Poor cutting leaves the land with a limited 
means for natural Peproduc t i on, often in the 
form of remnant seed trees on broad areas 
other wise cl earcut of all. merchantabl e timber . 
In second -growth forests, poor cutting robs 
the stand of minimum- size merchantable trees 
in stages of rapi d growth . Such cutting often 
causes deteri oration of species with conse -
quent reduction in both quality and quantity 
of forest growth . 
5 . Destructive ~utting l eaves the land without 
timbeP (l) values and without means for natural 
reproduction . 
Fire Protection Rat i ngs 
l . Good pPotect i on . Required to meet the stand-
ard of that given t o the better- protected public 
and private lands . A good rating does not nec -
essarily impl y that the pro tection is all t hat 
is desirabl e . It is merely the best s o far 
at t a ined on any considerable area . 
2. Fair protection . That vrhi ch reasonabl y conforms 
to the minimum standards se t up by Clarke -
McNary Act program for State and private lands 
but not substantially exceedi ng them . These 
standards are defined in terms of 11 a lloHable 11 
burn . 
3. Poor protection . Some measure of protection, 
but notably less than that require d to meet the 
Clarke -McNary minimum standard . 
4. No protection . (l) 
l . u.S . Department of AgricultLu·e, "The r,1anagement Status of 
Forest Lands in the United States, 11 Forest Service, 1946 . 
lll 
Sustained- Yield Ratings 
I n the management survey, .. . .. l ands were class -
i f i ed in the sustained-yield category wherever 
there was evidence of a Planned flow of products 
in substantially resular quantities on a contin-
uous bas is--provided that the planning was def -
initely re cognizable and that the cutting was 
r a ted a t l east fair . (l) 
Table 18 discloses wide variations in the qua lity 
of cutting practices on private lands. For the most part, 
l a r ge owners trea t their l a nds better than do the small owners. 
By t ype of ovmer, it is evident tha t l umber and pulp companies 
treat the~r lands better than farmers and other owners . But 
it is worth noting that the tota l ownership of forest l a nds 
by industry is only a small portion of the total, being only 
about 15 per cent of all private ownership . 
-. Analysis of cutting practices in the three major 
geographical regions also shows wide variation as indicated 
in Table 19 . This table shows cl early the highly progressive 
measures being t aken by the pulp companies in the South, and 
by compar~ son, the general l a ck of good cutting practices in 
the \ve st. 
l . Ibid . p . 12 . 
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Tabl e l B.--Character of Timber Cutting on Priva t e Lands 
Estimated 
Number 
Ownership of 
BY SIZE OF HOLDING 
Commerc i al 
Forest Area 
Million 
Class Owners 4/ Acres Per Cent of Cutting 
High - Good- Fair - Poor - De -
Smal l y ~- ~ 200 ~ 000 
Medi um y 3~200 
Large _1/ 398 
Tota l Operating order s truc -
261 . 4 223 . 8 0 
32 .9 29 . 6 l 
50 . 7 48 . 6 5 
BY TYPE OF OWNER 
4 25 
7 31 
24 39 
63 
50 
28 
tive 
8 
ll 
4 
Farm 3~200~000 139 .1 123 . 4 0 ~- 23 65 8 
LLlmber Co . No data 36 . 6 3li .. 4 6 19 27 42 6 
Pulp Co . No data l~-. 8 1~-. 5 3 30 li.O './ 17 l 
Other No data 154 . 5 129 .7 0 5 30 57 8 
l . 
2 . 
3 . 
l~ • 
I n holdings of l ess t han 5~000 acres . 
In holdings of 5~000 and up to 50~000 acres. 
In holdings of 50~000 acres and more . 
Total number OS small and medj_um owners es timated by means 
of the survey sampl e . Large owners by actual count. Farm 
wo odland owners es tima t ed . 
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Soui'ce: U. S. Department of Agriculture; !!The Management Status 
of Forest Lands in the United States~ lf Forest Service~ 
1946. 
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Table 19.- - Regional Character of Timber Cutting on Private Lands 
BY SIZE OF HOLDING 
Per Ceht of Cutting 
Good and High ~Order Fair Poor & Destr _ctive 
Ownership No . So . We st u.s. No . So . \~es t u.s . No . So. Hest u.s. 
Cl ass 
Smal l 5 2 3 4 2~- 21J- 32 25 71 7~- 65 71 
Medi um ~- 11 3 n 0 47 26 29 31 49 63 68 61 
Large 9 52 9 29 62 25 38 39 29 23 53 32 
BY TYPE OF 0\'iNER 
Per Cent of Cutting 
Farm 5 3 lj. l~ 22 21!- 28 23 73 73 68 73 
Lumber Co . l2 43 8 25 27 23 33 27 61 34 59 8 
Pulp Co ; 8 77 0 33 72 12 54 49 20 11 46 13 
Other 6 6 2 5 32 26 39 30 62 68 59 6c:: ' __) 
Total 6 l ... __ _L 5 8 30 25 34 28 6~- 64 61 "~-
Source: U.S . Department of AgriculEure~ "The Management Status of 
Forest Lands i n the Unit ed States~ ~~ Porest Service, 1946. 
In general, better progres s has been made in fire pro -
tection than in cutting practices, for approximat e l y 70 per cent 
of all co:m.mercial forest lands are receiving fair and better 
fire protection as compared with approxima tely 48 per cent of 
the commerc ial forest l ands operating under cutting practices 
tha t rate fair or better . Table 20 i ndicates the character of 
fire protection on commercia l forest lands by ownership group 
and shows the highly favorab l e posi tion of public l ands . Tabl e 
20 i ndica t es the character of f ire pi'otection on cormnercia l 
for e s t lands by ownership group and shows the highly favor a ble 
position f publ ic l ands . Table 21 gives a break- down by 
region a nd serves to emphasize strongly the statement made 
earlier i n thi s study that the South wa s definitely in ne ed 
of more adequat e protective measures . 
Table 20 .--Character of Fire Protection 
on Comnercial Forest Lands 
Ovmershi p 
Class 
All lands 
Private 
Public 
National 
For ests 
Other 
Eederal 
St ate a nd 
Loc a l 
Commercial 
Fore st Area 
r-1illion Acres 
lJ. 61.0 
345 .0 
116 .0 
73 . 5 
15.4 
27 .1 
Per Cent in Each Protection 
Grade 
Good Fair Poor None 
36 
19 
84 
98 
54 
66 
35 
44 
11 
l 
25 
28 
19 
24 
~-
l 
17 
4 
10 
13 
l 
0 
4 
2 
Source: U.S . Department of Agricultur e , 11 The l\lanagement 
Status of Forest Lands in the United States, 
Fore s t Service, 1946 . 
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Table 21 . ~-Character of Fire Protection on Private Lands 
Commercial 
Forest Per Cent in Each Protection 
Section Area Grade 
r.Ul lion Poor and None 
Acres Good Fair Poor None Combined 
North 139 . 6 22 60 12 6 18 
South 167.0 7 35 37 21 58 
vJest 38 . l~ 61.~ 27 9 0 9 
United 
States 31~5. 0 19 44 21~ 13 37 
Source: u. s . Department of Agriculture, "Management Status 
of Forest Lands in the United States, Forest Service, 
1946 . 
The tables for sustained yie ld presented below have 
been included merely to call attention to the fact that ap -
parently good cutting practice and sustained - yield operation 
generally go hand in hand . They have not been included for 
future reference in the development of management ugrades 11 be -
cause only 25 per cent of the private ownership class has been 
included in the survey that was made . Although sustained-yield 
has been mentioned as an important fac tor in a sound forest 
management program and should always be included on an i ndi -
vidual basis as an integral part of such a program, to date it 
has been -~ound impracticable to apply sustained-yield tests to 
the millions of small private holdings because -it is almost 
impossible to recognize a planned flow of products on these 
holdings . However, it can be stated that the low cutting-
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practice ratings recorded for small holdings indicates that there 
· is rela tively l ittle sustained management, since it has been 
fairly we ll established that there is high corre l ation betv.reen 
the extent to which good cutting practices prevail and the per-
centage of l and being operated on a sustained- yi eld basis . 
(See Tables 22 and 23) 
01-'mership 
Class 
Publ ic 
Nationa l 
Forests 
Ot her 
Federal. 
State and 
Local 
Private 
Holdings of 
5,000 acres 
and more 
Medi um( only) 
Large (only ) 
Table 22 .--Per Cent of Al l Cutting 
on a Sustained-Yield Basis 
Commercia l 
Forest Area 
Mil lion Acres 
Total Operating 
116 . 0 
73 . 5 
15 . ~-
27 . 1 
83.6 
32. 9 
50.7 
100. 8 
64 . 8 
12 . 5 
23 . 5 
78 . 2 
29 . 6 
48 . 6 
Per cent of Cutti ng 
on Sustained Yield 
57 
72 
44 
23 
28 
9 
39 
Source: U. S . Department of Agriculture, . "The Management 
Status of Forest Lands in t he United States," 
Forest Service, 1946 . 
Table 23 . --Per Cent of Each Cutting Cl ass 
on a Sustained-Yield Basis 
High--
Ovmership Order Good Fair 
Cutting cutting Cutting 
Nati onal Forests 
Other Fe~eral 
State a nd Local 
93 
100 
23 
68 76 
61 47 
44 35 
Private 
Over 50,000 Acres 98 
5,000 to 50:000 Acres 68 
86 
4-6 
36 
16 
Source: U. S . Department of Agriculture, 11 The ~ilanagement 
St atus of FoPest Lands in the United Sta t es, 11 1946 . 
Having developed each major aspect of sound fore st 
management, it is now possibl e to establish "grades" of manage -
ment to cetermine the management status of cornmercial forest 
lands. To determine this status four g~ades are used. 
l. Intensive management requires high-order 
cutting and good fire pPo t ection . 
2 . Extensive management requires at l eas t 
fair cutting and fai r fire protection . 
3 . Without managemen~ implies that either the 
cutting practices or the fir e protection, 
or both, r a te poor or worse . 
4 . Nonoperating aPea implies t ha t the ar ea 
is not be i ng operated f or timber product s .( !) 
Tables 24 and 25 show the management status of com-
mercial for est lands on t he basis of t he se grades . It is evi -
1 . Idib . p . 15 . 
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dent that of the private owners, the l arge industrial owners 
show much better management than the small owners, but the 
total land owned by the large owners represents only a small 
portion of total private holdings . 
Unquestionably some progress is being made in the 
directio· of better forest management. However, s ince a l arge 
portion of total .orain co.mes from small holdings, the placing 
of many of t hese holdings on a managed basis i s essential . 
To reach the 4 1/4 mill ion small owners, and lend them as -
sistance is a task of such gigantic proportions that the com-
bined efforts of agencies, both publ i c and pri vate, need to 
be increased considerably i f the goa l of effective forest 
management on a national s ca l e is to be attained . 
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Tabl e 24 . --r·~1anagement Status of Connnercial Fore st Lands 
··---- -------c-Commercial Per Cent on Vc::.rious r-1anage ent 
Ownership ?orest Yea 
Million Acres 
Levels 
!nten- Extensive With -
sive Good* Fei r out 
-----· 
_ll Lands 
rivate 
Public 
National 
For ests 
Oth e:::."' 
Fe er2.l 
State and 
Local 
4ol . O 
345 .0 
116 .0 
73 . 5 
1:5 . ~-
27 .1 
2.1 16. 1 17 . 3 51. 9 
0 . 6 . . l~ 18 . 0 64 . 6 
6 . 6 51. 2 15 . 0 14 . 0 
8 . 9 ()0 . 3 16 . 7 1. 8 
3.1 30 . 9 18 . 5 28.2 
2. 3 36 . 8 8 . 3 39 . 3 
·-------- · 
of t ese l ands receive fire protectio~ . 
1 on- _!;/ 
operatin3 
12 . 6 
12 . 4 
13 . 2 
11.8 
19.3 
13. 3 
1/ Part 
~~- Good 
fail"' 
extensive re quir es good cutting as a mi nimum, 1·Thi l e 
extensive requires fa i r cutting as a mini mlJJn . 
Source: U. S . Department of Agr i culture , "The r.Iana_zement 
St atus of Fores t Lands in t he United States, 11 
Forest Service, 1946 . 
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Tablf' ?5.--~~ana ;-~ eme:nt Stetue of Prjvately Owned 
Commercinl Forest Lande 
Area 
Ownerehip Mil. Acree 
onerh.tinf'j 
Small 
~!.edi urn 
Large 
Farm 
Lumber 
Puln 
Other 
26, .4 
3?.9 
50.7 
13S. 1 
36.6 
14,8 
154.5 
c. 1 
0. 1 
3.6 
BY TYPE OF OWNrn. 
c. 1 
3.4 
2.6 
0.2 
18.0 
23.9 
44.0 
16.9 
32.2 
66.7 
2C.7 
67.5 
65.9 
48.4 
71.8 
5t: .5 
28.2 
63.0 
14,4 
10. 1 
4.o 
11 • 2 
5.9 
2.5 
16 • 1 
Source: U,S, Denartment. of Agr1. culture, "The Management 
Ste.tue of Forest Lande in the United States, 11 
Fore et Service, 191-1-6. 
Chart No. 9 1 
The Management StC~tue of Commercial Forest Lande 
in the United Ste.tee :tn 1945 comnsred. to a. Poes1 ble Goal 
Under a Vigorous Forest Program 
s••~--------------------------~ 
,.. I v-. . .._ ......,_t 
l.fS fiCJAL 
1. Sou r~e: U.S. Department of Ae;r1 culture, "The "a.na.vement. 
Statue of Foreot Lands 1 n the Un1 t .ed Stfltes," 
Forest Service , 1946. 
Chart No . 9 compares the management status of forest 
l ands in 1945 to a possible goal under a vigorous forest pro-
gram . It indicates that in 1945 only 85 million acres out of 
the total of 461 million were under good management. It a l so 
indicates that under a 2;ood f orest program, the acrec:.ge man-
aged on a r easonabl y good leve l coul d well be 400 million . 
Actually , this right - h and bar shovrs the sort of program tha t 
should be in f orce to enable this country to reach the sus-
tained- production goal of 20 million cubic feet previously 
mentioned as ultimately desirable . 
B. Bridging the Gap with Substitutes 
Commercial experience in other countries shows that 
straw can be pulped with less chemical and in shorter time 
than ·wood . ( 1) Tl1e pulps manufactu_red from various types of 
straw can be bleached easily to h i gh bri ghtness; ( 2 ) however, 
oat straw requires more bl each than wheat, rye, barley, and 
some others that could be mentioned, such as rice . 
Experiments conducted at the Northern Re gi onal 
Laborato~y have shown rather conc l usively that as i de f rom wo od, 
straw represents the best source of pulp for the manufacture 
1 . Lathrop, E . C., 11 11'lhat Straw for Improved Paper and Board 
Products, 'i Northern Regional Resea.rch Laboratory, Peoria, 
Illinois, January, 1949 . 
2 . I bid . p . 9 . 
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of paper . (l) Actually, straw fiber ha s been found to be superior 
t o :·;hat which can be produced from most of the hardwoods, as 
Chart No . 8 reveals . 
When, eventually, there is an economic meeting of 
straw an wood as a s ource of raw material, and this day does 
not appear to be too far distant, it appears quite likely tha t 
this source will be developed in this country . 
I f this potential source of raw material is actually 
deve lope ., it should do much to r estore the balance between 
annual growth and drain in the forest of t he United States, 
for such ma t eri al would be used to replace a portion of the 
softwood pulp now being used so extensively . Better forest 
management is essential, but straw could be of immeasurable 
assistance in bridging t he gap between the current situation 
and the t:Lme when a sustained ·-yield program will provi de for 
all future requirements . 
The potential value of straw is aptly presented in 
the fol lowing: 
The intelligent utilization of straw offers a 
real opportunity to increase our industrial 
cellulose resources and at the same time i m-
prove the quality and perhaps the economics of 
many kinds of paper and boa.rd . To us (the 
staff of the Northern Regional Laboratory) it 
1. Ibid . p . 10. 
seems clear that straw will become an essential 
raw material for our industry in North Americ a ., 
and perhaps sooner than we think . (l) 
l . Lathrop~ E . Cq u"L·fueat Straw for Improved Paper and Board 
Products~rr Northern Regional Research Laboratory J Peoria~ 
IllinoisJ January~ 1949 . 
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Table 26 . - - Fotest Plantings in the United States 
Area of 
Region 
New England 
(Unit oi' 
measure : 
ACRES ) 
Planted by 
Federal 
Agencies 
State Agencies 
on State Land 
Public Agencies 
Other than State 
Farmers and Other 
Private Owners 
Industrial 
Organizations 
Total 
* None in Massachusetts . 
Tota l to 
Date 
3,L~75* 
66,972** 
31,277 
83,988 
31,547*** 
217,259 
Successful 
Plantations 
2, 91~-
56,777 
27,403 
71,878 
27 ,258 
186,230 
** 44,484 acres of this total in Massachusetts alone . 
~~*·X· 9, 875 acres planted by pulp and paper companies , of which 
8,724 were in Maine . 
Of the 30,851,000 acres of forest land in New 
England, 29 ,29L~:OOO acr es are privately m•med . Of this amount 
only 115 , 535 acres were planted . 
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Area of 
Successful 
Region Planted By Plantations 
------~~-----------------~--------------------------
Tota l to 
Date 
Middle Atlantic Federal 
Agencies 42,526 34,090 
State Agencies 442,918 319,561 
on State Land 
Public Agencies 101, 503 69, 112 
Other than State 
Farmers and Other 11-53,177 316,069 
Private Owners 
Industrial 86' 639"*" 71 ,039 
Organizations 
Total 1,126, 763** 809,871 
* 8,597 a cres planted by pulp and paper companies , of which 
4,067 were in New York . 
** 708, 419 acres of this total were planted in New York, but 
only 495,897 acres are growing successfully. 
A comparison of total private ownership of commer -
cial f orest l and with acres planted reveals that of the total 
forest l and in the Middle Atlantic States (41 ,586, 000 acres ) 
36,497,000 acres are privately owned and 539, 816 acres were 
planted . Area of 
Total to Successful 
Region Planted By Date Plantati ons 
South Atlantic Federal 
Agenc ies 43,198 34,377 
State Agencies 
on State Land 10 ,905 8, 787 
Public Agencies 
Other than State l.j. ' 464- 3,666 
Farmers and Other 
Private Ovmers 24-9' 553 190,399 
Industri a l 
Organizations 18' 922~k 15,528 
Total 327,042 252,757 
* 10, 820 acres were planted by pulp and paper companies, fair -
ly equally divided by states . 
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Comparative fi gures here are as follows: 
Reg~. on 
Southeast 
Total ownershi p of forest l and: 42~923~000 acres . 
Privately owned: 38,902~000 acres . 
Privately planted: 268,475 acres . 
Area of 
Total to Succe ~sful 
Planted . 1?.-"-Y _____  D_a_t_e _ _ __ P_l_a_n_t_a_t_-l_. o_n_.s _ _ 
Federal 
Agencies 
Sta te Agencies 
on State Land 
Publ ic Agenc i es 
Other than State 
Farmers and Other 
Private Owners 
Industrial 
Organizati ons 
Total 
252~167 231,593 
13,725 11 ,126 
5, 782 4,958 
l~lW' l~ 36 364,009 
1~7' 794* 41,304 
759,904 652,990 
* 13, 91~4 acres were planted by pulp and paper compani e s . 
Area of 
Total Successful 
Region Planted by To Date Plantations 
---~~~-------------~-------------- ----- --------
Central Federal 
Agencies 
Sta te Agencies 
on State Land 
Public A(Sencies 
107,264 
1+2, 246 
Other than State 15,934 
Farmers and Other 
Private Ovmers 481,917 
I ndustria l 
Organizations 
Total 685,770 
85,137 
36,939 
9,393 
31,312 
502,516 
* 777 Acres planted by pulp and paper companies- - in the Sta te 
of Ohio Only . 
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On a comparat ive basis, the Southeas t has 89 ,390,000 
acres of fores t land, 82,265,000 acres owned privately, and 
LJ-88, 230 a cres v.rere planted by pri vate owners . I n t he Centra l 
Region, total owner ship of fo r es t l and i s 44,213 ,000 ·a cres; 
private ownership is 41 ,770, 000 acres ; private p l anti ngs 
amounted to 520,326 acr es . 
Ar ea of 
Total t o Suc cessful 
Reg:lon Planted by Date Plantati ons 
\<Jes t Gul:~ Federal 
Agencies 166,819 130,981 
State Agencies 
on State Land 5 J ~-63 5, 335 
Public Agencies 
Other than St ate 910 755 
Far mers and Other 
Private Owner s 196,594 158 ' l!-82 
I ndustrial 
Organi zati ons 72, 779-Y- 72,243 
Total 442,565 367,796 
~* 25 , 747 acres were planted by pul p and paper companies . Of 
this runount , 23 , 422 were planted in Loui s i ana . 
To t al ownershi p in the Wes t Gul f area amounts t o 
50 , 953,000 acres; 45,861,000 acres are pri vately owned; pri -
vate plantings amount to 269 ,373 acr es . 
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Reg:. on 
Lake States 
Planted by 
Federal 
Agencies 
Stat e genc i es 
on State Land 
Public Agencies 
Other than State 
Farmers and Other 
Private 01rmer s 
Industr i al 
Or gani zations 
Total 
Tota l t o 
Date 
822 ~596 
314,082 
120, 291 
?l 0 l 83-::-~ - :J-
30 J 1 52~~* 
1.597, 30l~~H~-t:-
Area of 
Success f ul 
Plantations 
590 , 239 
247,575 
105, 145 
170~31 5 
27,822 
979,969 
~:- Of the tota1s listed f or far mers and i ndustr i al organi za --
tions, Mi nnesota farmers p l anted only 13,125 a cres and in-
dustrial organizations none . (See the s ection on ta .ation 
in thi s chap t er for an explana tion of thi s curi ous fact . ) 
** The f i s ure s for indus t ri a l p l antings a l s o r eveal an i nter -
esting s ituation . Of the tota l industria l plantinc;s, one acr e 
~a s planted by the pul p a nd paper industry in Michi can, none 
in Ninnesot2, and 22, 758 in Wi sconsi n . 
7.--:o-:<- Of the huc;e total in the Lalce Sto. te s , onl~r 127, 513 acres 
wore pla~ted·in ~innesota . 
Ownership f i Gures fo: the L2ke States r eveal t~e 
Total ow,er shi p : 
Privately owned : 
Private planti 1gs : 
S0, 345,000 ac es . 
29,045, 000 a cres . 
2-!·8, 335 acres. 
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~·e:::; :ion 
Plains 
Planted b~~ 
Tota l to 
Date 
A:_ea of 
Successf 11 
Plantat..:..ons 
·-------------------------------------
Federal 
Asencies 
s ·tate f~c;erlcies 
on Stat e Land 
Public Asencics 
Other t tan S te~c 
Far mer s and Otber 
Priva t e 01·mcrs 
Indus-ri a l 
Or r;c..ni zat i ons 
Total 
57,2 2 
1, 799 
2, 256 
758_,875 
1_,89 
822 , 105 
37,79G 
l, 21:-1 
1 , 8 
c:;3r ·113 
--- :J .--
..;:- 1,270 
577,203 
-· T. e !'G ~·;ere LO pl::mtin::.;s by the pu l p and papc;_ industr:,~ in 
t h i s r2,si on . 
Total co~nerci 2 l fore s t l ands i n th "s re~ion amount 
~ ' 8 tot<:'.l _, 7 JO, 7o ac_ e s 1·1ere pl c:mte ~ by private o•m ~ r s . 
-- ----=-p-=-,e-->s"'-· ._i. o_:_n _____ P_l_an t ed b~/ 
Jl'eder al 
Asenc i es 
State Asenc·es 
on .State Land 
Public A.;enc i cs 
Other than S t~te 
Far ners and 0t1er 
Privat e Ovmer s 
I ndus tri 2.l 
Or c;.:tnizo.tions 
Tota l 
Tot ...... l to 
D .te 
A_ ea p:~· 
SLccessfnl 
Pl<=>nt 3. ions 
- ----------- ---
1 27 "=<O h 
-L ) .._) __, 
n ~, 
o5, •Ju0 
l~25 
1 6 -::- 9 
103, 63 
~ No p lantinGS by the pulp and paper industry . 
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It vil l be not iced that tl e ownership position 
. che.n:;;es r e.di c c lly in the r ezions in the ~Jes t . It is i n this 
l):J.rt oi' the countr;) tlElt much of the l and Has set 8.si6.e as 
national fo re s ts to stop n eocl es s devastation . The tot~l 
lo.nd ( fo r est l and ) ouned in the above re _ _,ion amou.1ts to 
29:066~0t0 a cres) and o: this tota l, 7 :352~000 acre s a r e p ri-
vate l ~' on1e d . Total priva te p l a ntinc;s , hm·rever, 1-fere a l s o 
very srall, being o ~ly 23, 524 acres . 
South nockies 
Pl c.nted by 
Federal 
.l:t""encies 
State Agenci e s 
on Sta te Land 
Public Asenc i es 
Tot8.1 to 
Date 
9 
Other t.,a n State 15 
Farmers and Othe r 
Private Owners 58,942 
I ndusL"ial 
Organi zations 
Total 133 ,596 
Area o f 
SuccessfLl 
Pl a.ntations 
50,551 
6 
10 
39,566 
90, 133 
The proportion or publ.:.c and private mmer ship in 
the South , oclcy Region fol l ovlS the same general pattern o f 
the No t .1 Rod:ies e:;;:cept tha t an even l ar[:;er percentage of 
the forest l a nd is publ i c proper ty . The totalfur t he resion 
i s 15,7u2,000 a cres , with 2,957 , 000 acres be i ng privately 
ownec . Private plant i ngs amounted to 58,942 acres . 
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Total tO' 
Date 
Area of 
Successful 
Plantations Region Planted by 
.~-------------------------------------
California Federal 
Agencies 
State Acc;encies 
on State Land 
Public Agencies 
Other than State 
Farmers and Other 
Private Owners 
I ndustrial 
Organizations 
Total 
28;310 
9,567 
26, lJ-00· 
6 l~ J 277 
* No plantings by the pulp and paper industry . 
19 , 216 
6, 697 
35,153 
In this region public and private ownership is about 
equal. Tota l for e st land amounts to 16, 405,000 and 8,283 ,000 
acres of it are privately owned . Total plantings by private 
m·mers amounted to 35,967 acres . 
T_1e Pacific NoPthwest; the next and final region to 
be considered, is r e l at ively eqLlal ly divided but not as c l ose -
as California . 
Region 
Pacific 
Northvrest 
Planted by 
Federal 
Agencies 
State Agencies 
on Sta te Land 
Public Agencies 
Total to 
Date 
29,303 
Other than State 5,074 
Farmers and Other 
Private Owners 14,135 
I ndustri a l 
Organi zation s 
Total 
47 , 609~'" 
204,686 
Area of' 
Successf'ul 
Pl antations 
28, 200 
11 , 775 
1l-7 ' 593 
187, 797 
* 10 ,453 acres were p l anted by the pulp and paper indust_y . 
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The total forest land ovmed in this r egion i s 
46,204,0 0 acres , and 19,757,000 acres of i t is private l y 
owned . Total acreage p l anted by private owner s amounted to 
Region Planted by 
----~~~----------
Total to 
Date 
Ar ea of 
Successful 
Plan tations 
Uni t ed States 
Totals 
Federal 
Agencies 1, 834 , 138 
State genc i es 
on State Land 927,936 
Pub l ic Agencies 
Other than 
State 287,552 
Fa r mers and 
Other Private 
Owners 
Industri a l 
1,397,698 
715 ,971 
2,303,947 
Organizations 406, 100* 347,733 
r-~~~~--------~~~~=----Total 6,523,290 4,992,585 
*Of the total of industri a l orgGni zations f or fue United 
States , the pulp and paper industry p l anted 102 ,972 acre s . 
From these fic;ures, ·it can be s een t hat i ndustrial 
plant i ngs amount to onl y 6 per cent of the total, and 1·rhile 
private plant i ngs amount to appr oximatel y 50 per cent of total 
plantings, it stil l onl y amount s t o 3, 473, 664 a cre s out of a 
total private ownership of 3li_L~; 913,000 acres, whi ch is 75 per 
c ent of a ll commercial fo r est l and . When i t is r e c a l led that 
there a r e 67 million a cres of the grand total o f 461 mi ll i on 
that co u l d be re - fore sted, it can be seen that the job ahead 
is a l a r ge one . I c can also be seen fr om these f i gur es that, 
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, 3~ 
..L :::> 
a lthough not too much has been done, what has been accomplished 
thus far is rather h eavily weighted in favor of public a 0 enc _es . 
Appendix B 
• I Table 27.--Percentage of Various Types of New wood Pulp Consumed in Pap~r and Paperboard Manfactured from 
September 30, 1943, to October l, 1944", and estimated _Percentate Composition in 1950 - 55 
Product 
Newsprint 
Other pr inting and fine papers 
Course and industrial papers 
Sanitary and tissue papers 
Building papers 
Container board 
Box board 
Building board 
All other paperboard 
Groundwood 
Actual Estimated 
1943-44 1950-55 
88 85 
21 36 
2 5 
24 20 
- -
4 -
15 15 
16 10 
24 14 
Sulfite 
Actual 
1943 - 44 
13 
48 
22 
65 
1 
-
39 
1 
12 
y 15 
25 
10 
40 
-
-
25 
-
10 
-, 'I) . 13 ·, ._ ~~ 
I::__..~. . /'! 
r~·- lr-· ~ 
'z .. ......... 
- .. 
( ~-~ . 
. , 
~ 
~ ,· ;r v 
' . ; 
' " ~.. . I ' I 
., 
' ! I 
•• 1 
. ·' 
~ :1 
.. r 
... '. 
l. ' 
'-..,;"" 
.. ~~ 
' 
Sulfate 
1 
15 
73 
9 
1 
83 
40 
-
48 
Estimated 
1950 -55 
-
33 
80 
40 
-
60 
55 
8: 
50 
r 
Soda 
Act*al Estimated 
194$-44 1950-55 
.j.. 
t6 .v 12 
1 -
1 -
I 
- -
l 
-
13 
-
- -
4 -
lJ Includes off-quality pulp screenings, exploded, asplund, and defibrated type pulps . 1 
y Estimate is influenced by the prospect that there will be little or no increase in sulfite ill capacity . 
.V Estimate is influenced by the fact that there is little prospect of increased soda mill captcity. 
Source of 1943- 44 data: \\far Production Board . 't<TPBJ -2622 12/19 . 
Source: U. S . Dept. of Agriculture, Forest Service, 1946. 
All other l 
Actual 
1943-44 
2 
1 
98 
13 
2 
83 
12 
Estimated 
1950-55 
5 
100 
20 
5 
82 
26 
137 
J '-
\ 
' 
I 
' f, J I , • 
' -·I-
I. •-" I 
• ~ . i .. • I 
. . l 
Table 28 . - - Estimated Potential Requirement for New VJpod Pulp fer Paper 
and Paperboard Manufacture in 1950-55, bY' Type of Iulp 
(In Thousand Tons) · ~-; I 
f{ ~ - I 
. ;: ~~ 
----------------------------------------------------------------------~ 
Product New Wood Pulp Required 
Total Groundwood Sulfite ' Sulfate : Soda Other 1/ 
Newsprint 
Other printing and fine papers 
Coarse and Industrial papers 
Sanitary and tissue papers 
Building papers 
Total paper 
Container> board 
Box board 
Building boards 
All other paperboards 
Total paperboard 
Total paper and paperboard 
525 
3~826 
3 , 430 
2,000 
750 
10,530 
3,900 
960 
1,500 
200 
6,560 
17,090 
445 
1 , 148 
172 
400 
2,168 
150 
150 
28 
328 
2,494 
• 79 1 
956 
342 
800 
'· r, 
- l 
2,177 ! 
240 
20 
260 
2, 437 I 
1,262 
2,744 
800 
4, 808 
3,120 
525 
120 
100 
3,865 
8,671 
459 
459 
459 
l y Includes semi chemical, exploded, defibrated, and asp lund f :iber and screenings . 
Source: U. S . Dept . of Agriculture, Forest Service, 1946 . 
172 
750 
922 
980 
45 
lj230 
52 
2 , 107 
3,029 
138 
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The Kins l ey Chemical Company 
~538 West l30th Street 
Cleveland ll , Ohio 
February 10, 1949 
Tl1r . Nor man A. Smith 
42 Linnaean Street 
Cambridge 38, Massachusetts 
Dear I!Jr . Smi th : 
Please par don t he delay i n answering your letter of January 27 . 
The suc cessful r un and subse quent publici ty has ca used us to 
be 1i t eral ly 11 snm·.red under 11 with i nqui ri e s and applications 
for l icenses to use t he proce ss . Ti e . have a number of i nquiri es 
f r om the United States and several ac~ive ones f rom f ore i gn 
countriei3 . 
Our suppl y of printed material has been depleted and our new 
brochure is not yet off the pr es s . We ar e enc losins an article 
which appeared in t he Cleveland News a daily paper . We also 
refer you to the October i s s ue of lfChemur gi c Digest 11 publis'1ed 
by the Nat ional Fax•m Chemurgic Council, t he November l~ th i s sue 
of npaper Trade Journal 1; the December 25th i ssue of 11 Busine ss 
Week 11 • All of these publ ications have cover eG the development 
and we are sure you wi ll f i nd suffi cient material i n them for 
your pur pose . 
Our main business f or yea.rs has been suppl ying chemica l s, pro-: 
ces s es and technic al s ervice to paper mills. The pur pose o f 
t he ( c:·::o!1stration a t the Chemical Paper Manufacturing Com9any 
Ha s to pr-ove our process to be of corrnnercia l value. I t is not 
our intention to manufactur e paper our selves but 'to license 
nills for the use of our process. 
The str ength of the pulp produced with our process lies be -
tween s oda pulp and har dwood sul phite . The pul p can be used 
for the produc tion of commer ci a l bond and ledger, book, offset, 
lithogr aph, tissues, newspri nt, etc . Paper made from the pulp 
has a close formation so that sizing i s no t needed . The cost 
can b e l ower ed by use of fillers such as clay and other s i mi l ar 
m;teri a l s without weakeni ng the paper . 
\'Je hope the above information v.rill be useful . 
Very truly yo urs, 
THE KI NGSLEY CHETirLCAL C01>1PANY 
/ s/t/H . L . Kinsley, President 
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(It em :ln the Cleveland News) 
STRICTLY BUSI~ffiSS 
Here is Paper Made Entirely from Straw 
By Jac { Cleary 
"From the laboratory of a smal l l'!es t Side plant come s a 
pr ocess that may r evo lutioni ze t he paper maki ng i ndustry, 
pr ovide a n ew large cash crop f or f armers and add i m-
measurab l y to gro·wth of the 10 - year - old Cleveland Company . 
11 I t i s a method , deve loped by Kinsl ey Chemical Co . of 
4538 W. 130th St . , f or manufacturing paper entirely from 
straw i n stead of wo od pul p . 
"The process i·ras demons t r ated by Kinsley r e cently for the 
first t ime on a commercial scale a t Chemical Paper rEg . Co . 
of Holyo~e , Mass. with a run of several tons of newspri nt . 
Response ha s been enthusiastic . 
ttstrat\)' i ;s not new in pa per making . It has been used f or 
1·n'"'apping papers, especially for meats . And blended 1·li th 
wood pulp it has been produced experimenta lly in cooper a cion 
with the Department of A0 riculture in the latter ' s search 
fo r new markets f or f arm produc t s . The blend, however , 
proved expensive and not too satisfactory. 
(Author ' s note: The results of the Northern 
Labora tory ' s experiments is not in agreement 
wi th this s tatement . ) 
nBut, a long comes the Cleve land- deve loped process t l1at ap -
pears to have licked old problems by produc ing a long f i ber 
that gives strength, endurance and qua lity to straw paper . 
11 H. Lee Kinsley, ener ge tic, resourceful president of the 
Cleveland company, emphas i zes that the new straw paper is 
not a substitute . 1 Straw pu"lp is a new sotn'ce for f i ne 
paper fiber, he decla r es . Nevertheless, he report s p l ant s 
built to use the process (which i ncidentally cal l s for 
standard equipment) can turn out paper to sell 40 to 60 per 
cent below wood pulp paper . 
• 
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n 1For insta nc e, 1 ·1e says~ 1 str aw nevrsprint •tJoul d cost about 
$65 a ton compared with the current price of a round ~100 for 
·Hood p Ll) n eHspr int , a nd straw cir_:;aret paper Houl d sel l 
f o r ~ 120 to ~ 130 a ton against $480 . 
!I Strm·r paper , he a s s erts, c a n be made in alr.10st any type and 
vrcight --) rintinz paper, towe l inc;, facial tissues, led0 e r or 
)OOl( pa~) :=rs . 
1
'So enthus i as tic i s Kins ley that h e is laying p l a ns for con -
structio~ o f a $500, 000 addition to his own p l ant to provide 
space fo~ manufacture of the secret chemical use d in the p _o -
cess . ~~d 1e i s c lo sinc; deals for licensin~ a com,an~ in 
S~}:::t i n c.nd one in South ~'\m2ri ca to enploy t_ 2 p i'ocess . 
11 0n the domest i c scene, he reports he is confe_I'in3; 1~ri t~1 
tHo ::;r·on)s i n lTe\·J ror:: Ci cy, one in Ro cl1ester, one in the 
st~te o f washins ton and two in the wheat b e lt f or use of 
t _. r;; proc.:;s s. 
-.... l!InqLliries a r e rmmerous: L sa-:,rs . '\·r0 a re .eJ:::.:-ing o1r 
fOJ."' e i_;11 nesoti c.t ions .nt i vie complete Ol"':::;ani za tion t 1· s 
month of a new company, Kinsl ey I n t erna tiona l , to han~le a ll 
forei3n l::us i n-ss . Do llar hortages abroad 11on 1 t ho l d us 1:9 . 
I l' Fe c0.11 1 t set dollars, •;- 2 ~·ril l con u c t a tr3.di ns busines .., . 
"'.iood ·pL~ :L _~ neu ·:print i n ,S outh .•\frica is r eported corrm1::ndi n:-; 
;:)l :::'8 to :;>200 a ton, conpared 1 i t h ::;so be I' or e t._e rar . I n 
South America it i s even hi~ _er. So it is easy to uncer-
sta~d the ~orei~n i n t e r es t . 
nDevelopc;r of t~1 :=- nevr process i s Schi&r c1 R . Timlons_:i, 
tEclented t e chn i ca l direc t or .· 1·rho be;:an experimerit s in 19lJ.2 
.?. u:::i. li .J. r~r t o t he company 1 s i n terest i r1 chemicals for t_1e 
paper ii1clm.;tr~· . 
"Le ex2.ii1~.ned many annunl grm·rth sJ SLlC!1 a s c otton, cornstalks , 
soyo. bean str2~1 J 1·rl cs. t strmr and ramie_. searcl1inc; f ol' :-lis 
y i elds o f fib e r . ~orne wer e discarded because of low ~i e l d 
3.nd soJTE b ecause o: clif:ficul ties in satherine; t ~1em c onunerc iall~- . 
. !.1eat anci so~-a strm•rs 'i'lere i'ound most adaptable as t_1ey 
y ielc.ed 50 p ,l"' cent f ibe r . Hheat l'ras :t;'im;.lly se l ec t e be -
c ause of its abLmc1ai1v Sll)p l :• . 
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"Lncl her2 is )·rherc Timl oNslci 1 s gen:lus came · i n . He compounded 
a chemic ::tl ~ with suffic lent i nhibitory qualities, that lJould 
separate the fib._rs and at the same time preserve the cellu-
lar structure of the i ndividual fibers ~ This enabled _im to 
obtain fibers up to 10 inches 1·vhich l ater coulc be cut to 
desired l~ngth . The long fibers are the secret of he hi3h 
tensile strensth and high resistance to puncture that 
characterize his straw paper . 
nit ta_{:er:; two tons of straw 
t~e same as with pulpwood . 
board are paying $10 to $16 
compares with about $20 for 
to make one ton of paper --about 
However, mill s making cor:ugated 
a ton for straw de l ivered . This 
pulpwood . 
nso, here ' s how K:lns ley loolcs at the economics. of straw 
paper manufacture: 
' I n a ddition to lower material costs~ capital investment ror 
plants is smal l er . A mill to produce 100 tons per day would 
cost less thab ~300s000, or one - fourth as ouch as a pulpwood 
p l ant . Labor needs and power requirements are also smaller; 
and there is no by- product recovery problem. 1 
11 Plants j:or production of straw pulp necessarily would have 
to be located in the l a r se wheat grmving areas s i nce cost of 
shi pp ing baled straw any distance by rai l is prohibitive. A 
200 - mil e radius is believed to be the limit. 
(Author ' s note: During the war strawboard 
mills shipped baled straw hundreds of miles, 
but they were receiving h i gh prices for 
their finished products .) 
"It is er3timated that 38Jooo ,ooo tons of 1-v-heat strm·1 are 
wasted m1nua lly- - simply burned up because of a limited market. 
On the other handJ sources of wood pul p are diminishing . '' (l) 
1 . This article was taken f rom the Cleveland News . Iodate 
was on the clipping . Article written by J ack Claa:y, 
feature writer for the News . 
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